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PRSLIMINAST. 






The etumirr iuto tlu* W4i« U» th%* lioaiil 

in the (f<»v«*Miineiit M lii tiu. UeUai tii>eiit Ke«H*U*tum 

Xo,M’^>^T. ‘^hh Oetf>l»«‘r, ihe term*^ nt the Ueinw 

Itttioii are folhuvn: — 


“ The ef nnieiit ut IihIjsi have ieiene«l rej>ri*?4eiit«tii»nt« 
Jit»m eertfuf* >iian»ifn< t *iret •» r**<|!ieHi uig that 

may h4* extenile<l u» the ^la^*** iieiu?ttry in ituliii. In pur^unnc^ 
t»t |>jira^ru|>h 3 of the He^»liitu»ii of the t ff»ver*unent of India^ 
l)e|niHiiieiit of roiuiner* e, Xo. JfT4H. tlafetl 4he lt>th 4uly. 
they have In refer to the Tai iff Ihnaril for lift lion 

the^^ renre-*entat alor^j* irith unv otlu*r*» *»f a ?t^iiiul»4t tutttire 
whi^h nia\ he hi<>M|^ht t«» !**» lo^tue. 

2 I fi loakiti^ 3t»< theTjuif^ will la* hv 

the pri?H }nle*fc !jii«| <|o\i ?i ni tlie H«»v»hitiofj itfl<t|it4al hy ilie 
lative A •i‘»4-fn!t| V on Fehrtiar^ H»th. atol \till rotitittUo - - 

(I) wiiether the of nolit ion^ laol <lo\in }H the Itepoil of thf* 
frohao Ki44iil I are ’%uti)«fie«} iti tlie 
of (he iroltt?tt!v. ami to what extent, if atiV, ainl in 
t <tf (||jat arti« le-4, or < i>r i iption of 

artu le**, pM*tef ii«»n i(Jiotihi la* afforflefl ; 
in what form am! tor what peno*! |m»trri|on, if 
Hhfiiihl he 3 veil ; himI 

(3) how itj4 rfN*fiiijtnf»iHhif tf tiii\ , wjll affert other 


3. Firm?* ami ititerei*te<l who ile*^ire that (heir view* 

thould he ron?«i<ieTed hv tio* Tariff Hoar*! «f.hoohi nd4re*»«i their 
re|>iv*«eiitationfli tf» the Seoretaiy* to the Iii»ar<l/* 

The Boanl i^iied a rre4.?i ( V»intfiiinif|iie. daled 2fith Ort<»l>rr, Midi, 
railing upon ail liriii*i ami ititem*te4 in the encpiirv to make 

written re|rre«entation«i not latn than 2<Hh X4*vetiil»er, IfKiF 
Mr. F. W. Hmlkin. B.Sr F.FF.. who waii apimintefi hv the finv. 
eminent of Imlia, Te^dpiirai AcIvkm*! to the Iliaird. for th«* put|H»f*e 
of thia enquirr, mrriveff on XoveniWr 13th. On Xovenilwr 21 lit, the 
Board ttaiuisd queiiiionnairefi for nianufartiirer* and im[>orterK, Be- 
pliei were rereived from Inrtoriee and from maiiufa# inrifiit «fie<v 
eiatioiie. Reprenentationif were aJ#o re<eived frmn a large iiiimher 
of firma intereeted in the of glaa« hottle* and rontainern. We 
made a tour of in#|iertion of glaiwi fartorie?i heginning at the end of 
Howtnher^ the prt^mtnme Wiag a« followfi : — 

.Vot?* SSfui * — Viaited Kandttrii OIimi# Bragle Faetory. 
iVor, Mth , — Visited Faisii Fund Olase Works, Talipot*. ^ 
Voe. SUfih . — Vifited Ogal# Glass Woriks, Idd., Ogalewadi. 

Dm:^ 1st . — Left Boathay. 
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Dec. 2nd — Slh , — Arrived Agra, Visited FifT»xabad baaglt 
factorial, 

Dec. 6th. — Visital Upper India Ola## Works, Anihila* 

Dec. 7th. — Visited United Provinces Glats Work#, Ltd,, 
Bahjoi, 

Dec. Sth—J0th,~Vin\ie4 Allahahad Glass Work#, Naini# 

Dec. 11th. — Arrived Calcutta, 

Dec. /’/^/*.~Vi#ited Bengal (tlass Works, Ltd., and Mr. P. M. 
N. Mehta’s Bangle Factory. 

Dec. ISth. — Visite<l (^ulcutta <rl5li atid Silicate Work#, Ltd, 

Dec. 22nd. — Visite<l Kumardbuht Fireclay and Silica Work# 

• (Me##!#, Bird and Company, Ltd.). 

Jan. 2nd . — Visited the l^otterie#, duMmljxm* (Mt^ssr#. Bum and 
(%>iupiiny, Ltd.). 

While at Allahabad wc* invited Mr. J. L, Satbe. L(\S., Director of 
ludustries, United Prr»vinres, and Dr. H. I). H. Drane, D.Sc,, 
Principal of the flarcourt Butler Technological Institute, Cawnjmre, 
to meet us, and we had the advantage of a tli^arussion with them on 
matters uffe< ting the industry. In Cab ulta we tiM»k t»ral evidence 
from the Bengal (iltt## Works, the Calcutta Glass ami Silit ate Work# 
nnd Mr, P. M. X. Mehta on the 1 7th atul llhh Decern her. The 
Board’s office oi^eiied in Bombay on January 2nd, 1932, after the 
Christmas holi<tays. The fc^lowing oral evidence was taken in 
Bombay : ~ 

Jf/n lllh . — United Ibovinces Glasn Works, Bahjoi* 

Jan. 12fh. — Allaliahad Glass Works, Naini. 

Jffn. /fitA. — U[>per India Gbis?. W«»rks. Am(>ula. 

Jan. LItA. — Mr. Meyer Nissim, Bombay. 

Jan. Nth. — 4lgule (Has# Works, (tgiilewudi. 

Jan. ISth. — Kamlivli GUiss Baitgle FactoiV. 

Jan. IHth . — Paisa Fund Glass Works, Ttilegaon. 

Jan. /9/A.— Gbit# ami Bangles Industrial AsfSHiation, Firx»fa- 
bad. 

We wish to express our apjrreciation of the routtesy and hoipitiiUty 
which was shewn us by the proprtetf»rs. nmnagei's and stuff at »U the 
factories w*e ^visited. * 

We desire also to acknowbxlge the services rendered by our 
Techniciil Adviser, Mr. F. W, ILKlkin, wliose i4i>-o(H»ratH>ii ha# been 
of the gr|ate#t assistance to u# in the elmddation of the technioil 
and practical aspects of the gla»» industry in India. Hi# acrurata 
and detailetl kaowled|re has greatly facilitated our investigattou of 
the pmbleini nonnet^ted with iht# ettc|wiry, la the iniipertioti of 
Vacturies, in the ejcamination of^witnesee# and aWve all in the 
preparation of the mater iaU on which our Report is based^ hit 
4xvopratk»n has proved invaluable* Hi# elos# acquaintaitee with 
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the glsM indosiiT is other couutrie* «Qd hi* thorough gr«*p of the 
coiuiutr|iail a* well m Kieittific queftious involved in tt have enabled 
us to appreciate the position of the Indian industry with greater 
accaracv and clearness than would have been possible otherwlae. 
While lor the actu^ finding* and proposals contained in this Beftori 
we hold omeelve* entirely respoosinte, both in the manner in which 
they are stated and explained and in tlie niarsballing and inter* 
pretatton of the evidence on which they are Itased we have benefited 
greatly by hi* clear pert-eptioji and exjrert rriticisiii and judffment 
and by the untiring energy which he has devoietl to his work. 




Report (HI die Glasi Industry.' 


CHAPTER I. 

The Presant Position of tlie i^lukt ladnitrr in India 
and its Metbods of Px^nliiction. 

Dr. C. S. Fdx af ibe Survey of Itidift in hii ** ISTciJtsi 

on Mttnufa<!ture ** iu ol»i»«rv^ ihnt there ie no 

efidenc# of tbe existenr# in India in early* 
Tb# tim«M fi| n iireiit and flonriahitiir irlaa# indua* 

mBuMcy m (CeflonJ 

to are in the Mabav%JiiiHi> th# ebronieiai 
of th# StnhaliNie Kinga when j^flaaft tnirrom were earried 

in {irt>c€ 0 #ion?<i. Crude jErla^itwaie ami oruatnenta of glaae of about 
the early Chnutian era litive lieeit found in varioui ^partt^ of India, 
but there i% no evidence for *»uapo%inji' that ii flotintihinif industry 
extiiiteii in India at that tniov"* He add^ that thowirh it ij% known 
that glaa# decorated wnh euuuiel w*m nuide in IVihi during the 
eiitfeiith the glu4<5 Hohintry thronghout it# history in 

India appeal -f never to have a}»pm*H IonI the pr«>jKU tion# attaintNl 
ilnring the war Vfar* Mr ?i»ow Sir AlfrfMl) Chaftertun 

in urli^le on ‘%The luanxifiM <d gla## in India in the 

Indian Munition# Ibnird Haiolhook reifuid-^ it a# certain ** that 'ill 
the sixteenth eentury there iin e*!Bh!i#h«*d inrlu#tiy which hail 
not advatoed beyond the #nige of |«!»idurijig a veiy inferior inaterial, 
utili'MgHt alinoit entireh f«»r the t »atinf^i tore of liangle# and» n 
ver\* limited extent, for imall lw»nle# to hidil perfuniw and for flatk# 
in which to #tore water He at‘a> cpiote# Binhaimn^^ 

nsferfJBce ti> the of gla#» making a# pmtiiiied nt Mutefnlu, which 
he visited on a jourtiev from Madra** tiinuigh My»i4>ire at the IwgJjb- 
ninit of the nineteenth century; *Mhe glass ni%ker*s fnniaie here! b 
rmiher better than that Irf <'heiina*pattana ; but still it is extremely 
crude. The nianufartidllisip say tfliat when the ^pny of I.rord Com* 
wntli# left lierinjmttiitann pie^* gathered with trvtieh |min# « mimber 
of broken bottles l%ieh they Kumd where he had encariijm!. Tltvde 
thw Ibougbl a tr^slre: b^. after having Wn at the experise irif 
bringi^ bottles to Mutngdu^ they found that their fumafe wm 
not suffieiet|tly strong to iionilT Eumpenn glass. The bottle# Wim 
then redncoil^ powder ana pixed with alkalis biit these niaieriiil!i 
ftrodnc^ oglT a^nsele## whit# Ont glass, therefore, 

by thew a# mieleef a# pur cast rron ; for tieither of thiae 
witbslancew are in n|*oti which their hiwii have any effeei *4. 
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2* Th0 manufacture of plaiHi and glan^ artieleii on modein lines 
itarte^l in India in g,1892. Between 1B92 and 1900 five Modern 

im tarim were ei^tabti!*hed, two of which did 
^ iurvive. Of the other thret, all of 

which irere undet Euro^an tnanugemenlf 
a»aii(ted hy men tiafnefl in Ealoj>ettn worku, and two of which 
irere ecjuij>j»6<l with large furtia* ee and plojii and were not 

Atinied for capital, one worked from 18!I2 t*i 1899. another froirf 1898 
to 1(M>2 and me third from to A final attempt wa« made 

by £u^{)e(inf« in hfadnii in 1909; but thin (\»nipaiiv al«^> ceased 
oneration after ^ree yentn* work and went into volufij^rT liquids* 
pm. The .^ilitve of all the#e coftcern*» in »•« ribcNl by ttie Indian 
Induntrial Coiutniaiiion (Appendix K) to the inadequate tedbiiolopieal 
ifckill of the European expertA,,wbo were further handii a|)ped by the 
demand for quick rekult# before they had had time fi* acquaint 
thein^elvee with bx al conditiim’^, nut ^ a?« the influence of the climate 
and the potentialities id the local raw i|^aterials and labour. 

3. In spite dt these failures ths indu-^rv appears to have had a 
jipecial fascination for Indian eiiterjirise; w>r Indlreen l^Hi ami 1913, 

; Jli faetories were established under Indian 
»nd dttntig 1h*e inanapement, assisted Hometimes l»y Kuropean 

trained glass %vorkers who stayed on in the 
country after the earlier ventures had failed, ami siuaetimes by 
Japanese working under the control of Indians who bad !>een to 
Japan to learn the business, rnfoitunately these tindertakings do 
not seem to have profited by the I'Xperieme of the earlier failures. 
In no case W'ere such preliminary investigations carried t»ut as are 
generally deemed eseeniial before* a new industry is sturiyd ; and 
at the outbreak of (lie war in 1914 mily thre<* of tlie factories were 
in operation and not one of them was making a ^^unmercial profit. 
I'he outbreak of the war at once stopped the Jow* «d Imiwrrts frtun 
tleriuany and Austria. To supply the nernl thus i leateii new fac* 
tories came into uxlsteuce; iint! it was estimated that in 191 vS almut 
twenty factorie# were at work, of which seven ut Firojuibad were 
engaged entiiTlv in the manufiM'turc of glass for bangles, and the 
others pn)duceif mainly lampware and to a less extent bottles and 
carlMivs. Fnder the stimulus of the demands of the Indian Muni- 
tions Board several factories hail with mime degree of pnw 

dweed glass, tubing, fia^nks. lieukers and test tul»es of non-resistant 
glass. The capital invesitHl in glass works, iipart from the tuiagle 
trade^ wa« estimated at al>out Hi. lo lakhi, and » very rough e«ti- 
mate valued the outturn of lumples at peP*ly lU. 20 lakhs a year 
and that of other at a «iiiiil(ii;|^ amount. Other couiitrie# 
Waident India had deveU>pe«l (heir gluoi fiiakin|r resonix^es to meet 
the r^onditione and demands arsing ou|<>f th# ^r: ai^d when theae 
conditumii weros withdrawn, many of them were in a fHi^^ilion to do 
a big ex|mrt trade. Some countiiew eoected new factiyies to meet 
the growing demands of the trade whioh they had eftahlubei); in 
oiher4^miilri#«i, of which India was one, the ieriou^^m|ietilhm from 
abroad forced the factortes either to cJdle down or^to teifluce their 
roet of production* f ♦ # 
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The struggle agaiBst i^iuf^eittiou with imported ha« 

eouiiitiied till quite recently when the industry ha« ^received some 

. , eseiitjince (mm the inereeee of the rerenu# 

the ^ duties frotaLjS to 20 per cent, in March IMl 

♦ " and to 25 per cent, in Septeinber, and from 

the recent alteratkaii in Japanese and Euro{>eaD exchange. From 
Tarioui souft'eti we hare riH'eired tnfornialion of the existence at 
pr^ni of fifty-nine fa<tortes, tar#ii%-six of which are enga|feil 
entirely in the nianafarture of bangles and one in (he manufacture 
of false pearls. Hpie Glass Mantifacturers* Asmiciattant which does 
not concern itself with the Imiigle making {uirt of thi^industry, hat 

f iren ut a list of twenty-two factoriet, A list supplied by the 
brei'tor o^ Ijoluttries, Hoinbay, oinjit four f>f the factories men- 
tione^l the AtMx tatioii, but includes fourteen adctittimal factoriia, 
ten of whi(‘h are bangle fai^tories. The Firoeabad Glass and Bangles 
Industrial Assi^x iation meiiiuHt twenty works engaged in the manu- 
facture of bangles at Firojoibad; they omit three mentioiml by the 
Direi'tor of Imlu^^itries, lk>tnlai\\ but include fifteen works which are 
not fn his list. Dr. DrntW hns given ns a list of sixteen facthtieSfc 
other than buiigU* factories, which includes tw<r factories in or near 
Ikunhay which h^e not Beef i meiftioniNl by the Boiubay Direi'tor of 
Industries. Finayy four manufiu Hirers (one at Naini neifr Alliihn- 
bad, one at Da* t a. one maker of bangles in ('olcutta and <»ne innker 
of false pearls in Bombay) who are meiitioueil in none of ikese liiU, 
have made their existence known to us either in person or by letter 
or by both metho^l^. The distribution of ilie fifty-nine factories is 
shown in the following Table : 
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It is evident frtnii the fmygofhg statement that there has Ij^een a 
eoniWerable expansion of tn# glaas industry in tiidia in rei ewt yearn. 
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cMAfrm I, 


Of re{>r«»eiiteii % th« ati4 Baii|rle« IxidtUH 

^lil Amacmtimt Firctjiabiid, hmre bwu »iiiee tlie year 

1925. We hare been inComitHi thiit it '«p§ only then tluil the 
ma»iifaoinrer» learnt bow to prodta e < olonnm #nrh a quality 

m to enable tbi^ to imiiaU the tolonred ^nd decorated oanglea 
imported from Japan and Cxeijboalovakia ; and the induftry baa iit 
the la#i eix years expanded rapidly in this direction. Xew factories 
bare alao been eetabiiahed for t#h manufacture of blownware, while 
in two of the older factories modern machinerr^ in one case for the 
nmimfactttre#f sheet and in the other caiM* mr the manufactnre 
of hotti^, has l*eeii installed during tlte same period. The moit 
recent deTelopment is the stfirting in 1931 at a fdc|c>ry for the 
ti^nufactur# of false pearls from glass and chemicals Wid with 
machinerj' all ilii||iprteii from Japan. While the value of toe annual 
in Ii^dm haa^ increased fron» about Its, 20 lakhs in 
there has alscj been an increaae in 
the value of other Icinds df gfasswari^ inanufaotured which h noW' 
eftimated at about 25 per cenh higher than the R». 20 lakhs at 
which it wa# put iixl92fh For six of the thirtAMwo factories which 
pr<Hlu(?e glati other than Inihgles, we haw# recetwd no information 
Hi to thi^ nature of (he ware mttnufactui%d. Shewt glass is made in 
one factory* in the Fnited Provinces; and aiudhef factory^ also in the 
Fnited Provincet i» equipped with plant for the nianufa4'ture of 
riblied and figuretl sheet. Bottles and phials are made at twelve 
factories, three in the Fnited Provinces, jieven m BenL^al, and two 
ill Bcmthay. Lampware, globes and c himneys are niiicie in tw’entv- 
four factories, that is to say, in all except two of the twenty-six 
faetoriea the nature df whose prCHlucts has been reporf^nl to us; the 
two exceptions are a factory in the United Provinces and <»iie in 
Bornliay ooth of which are reported to make nothing but b<*ftle« or 
* phiali. 

5. We have rec^eired leoresentations cn Whalf of twenty bangle 
factorieii at FiroEabad, and of two «vther manufacturers of banglei 

"!“• of f«W : from 

tour bttnt*ie fartones who«4» existence has 
been reported to u» we have heard nothing Roth the inanufarttirars 
of sheet glass have state<l their case Wfore u«. We have received 
represen taiioui from six nianiifacturer*^ of Imttles and from nine 
manufacturers of lainpware. Besides the six factories of which we 
have heard nothing Wyond the mere fact of their existence, there 
are six mannfacturera of Imttles an<l fifteen manufacturert of lamp* 
ware i|ho have neither made written reprelentations nor appeared 
before Wi to give oral eTidence. We understand that manT of theee 
factorm are at presS^nl rbmwl, Thue our lUudv of the preeiml condi* 
tibn of the tnduatry ha* lieen confined to ^information supplied by 
t|iiriy4wo* out of the fifty-nine factoriip whoee existence has been 
iVfawted to ua. ttf detailed aniwera to our queftbrnnaire prepared by 

■ — ■■■ — - ti n — — „ j i. , 

* W mmfMMm* of ItoaijhM mmI folw #Mvh, S 
t^mm, 4 ■uMmfMknrMm «l fi ot i lM, rad 9 awMrfwtamni «f liraiiiin 4il» '••• 
of flMOt rad lix of of li lB I I H i l lW tim- 
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ra« r»w»iT iH>smoK or t«b oi^ass nroostsy. 

industrv at Fimaabat] and bj t»M oibrr ftwtorMMs and t© 
th# iiia|^>tion8 and disctta^toDa raantion^ in tlia nralianiaan' para- 
l^rapha of this Kop<»rt. 

b. Tke production of tfa« Indian giaa# fa«'fori«'» i* at prosant 
«H>nfinail to «oda lime glasa, and coaaists mainly of coataiuei's, lamp* 
~ . , ware, hanirlen and sheet irlaifs. The opera* 

flirt* :—l lUw HMhtenftta for the prtMiuctiou of gynn 

: — 

^1) {tr#p«nttfon and tiiixittg of th# mii? nipte^riiiU. 

(2) Th<» mfitinir of the iwulting * hiht< h * tn h 
f3) The umnipiiiation of the luoiteii either by hfotl or by 

niAohioery, 

(4) TIue prtM 

Fiiii<ihin|r of>eratioiii«. 

The f^eloction of the nuitertaU dietermine<f by the oftwn' of 
the ^ksAware whirh the uo4nii|ac torer winhtNi to prcMhu# : siiul for 
the iiijyiwfurture of the now in Iiulhi tne nriuiipal rAw 

milter iiilii lire iilirii s<in<1« wmIiuih ciirlH,m«te «i*h) und Hm#. 

In the totiiHifio lure eonfmon a mixture h ^onietitnei^ uhih) 

frhirh roioii^t# of elgy, imml AlihI whttt eAU€Hl Reh \ Alt efHor##* 
cence from the ?wij 1 conioittin^ of rArWimteK. utilphAtem Ainf ohloritlei 
of helium amf pot^^iiiuin. l*or the Hun eiiHful prtHluttion of pIuiMi it 
i!i HIM e-fejiarv th»i the nuuiufaetiirer nhoubf know the exArt propertien 
of eaeli of hin mAteriiiln, fthotihi mix them in unitAble pn»|HirtionA 
and f^hould mix them thoroughly. We nhatl i^onnider in our next 
rhapter how far the gla!i#i mnniifuAturer in India ran obtain in the 
country nuiteriaU po^t^eiming the (|ualitiett which he riHjuire#; in tbi« 
Chapter we pro|>oee to ifix^e a brief account of the methcHls of nianu* 
facture «fl prejieiit employeil in Indian factonea, A aimple form of 
meihaiiuuf ‘ mixer * lominoaly but not nnivemally employed., 
In the rJnited Prtnince^ (tla^ Work* at BAh|oi where ulieet glaM in 
matnifacturiMl by the Fourrault proceti!i. and m the Allahabad OlaiMi 
Work* at Xaini where I»ottle* are made on r)’'Xeill and I#ynch 
iimchinefi^ the ntHterial* are uiied in the projmrt iomi rfMommended 
for operation by the*e particular pHH^e*eeii. But e|#ewbere the 
Indian glaiMi manufacturer U!ie« a faign pro]>orlioii of iHuia aab in hi# 
eonii|ii>«ition. By thi# meanii he producef a gla## which melt# at a 
eompamtiirely low temperature and i# ea#y t<» work; on the other 
hand an exce«# of #o»la anh affeHU the diirahility of the and, 

Ainee twnla a#h i# the iiioei exj»en#ire of the principal raw materiali, 
add# to it# tmi, Thi# exceaaire u#e of «oda a#h i# upecially 

notieeahle in the bangle indnutry. i|i which the batch wmfiN 0 #itfoij# 
commonlT approximate to one of the three type# #hawii l>e|ow 

TabIsE II* 
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A mixtur<» in whic h tb«f proportion of »oda 

part4i for every 100 parte of aand wotiW pfo3ace a more daraSIe and 
a ehaaper gbm and would alio produce the eomci * tinkla ^ in ilia 
banglee, which the Indian batt^lemaker noa^ complains that he 
cannot get. In the caee of manttmciurem of blown and preiied ware 
the proporttofi of »K>da aeh ueed ia not ao great and the durability of 
their giaaa ia aatiafaetory, though there ia room for improvement in 
thia reapeet in thia branch of the induatry alao. 

7. Since however, any lowering of the aoda content of the glass 
will necessitate a higher tetnperaiure to melt it, the furnaces will 
Z need such improvement as to render them 

capable of producing that higher tempera- 
ture. The furnace in a glaiw works may be either a (K»t furnace or 
a tank furnace; in a md furnace the glass is melted in pots or 
crucibles placed in the furnace chaml>er; in a tank furnace the lower 
walls of the combustion charnl»er itself jM»rve as the container for 
the molten glass. A pot furnace i«eemoloye<l for the proiluction of 
glass of specially hign quality, or of different colourn or varieties 
when the quantities or types reijuiiiHl do not warrant the use of a 
tank furnace. A.. tank furnace is uwl when quantity is the main 
consideration, and especially when glass i» formed into articles by 
machines which require a uniform and steady supply of molten 
glass. Furnaces mav be direct fired, semi-<lirtH’t fire<i «;r fire<l by oil 
or producer gas. irfost modem furnace-* have their heat provided 
by the combustion of gas priMlm eil from * oal in an apparatus termed 
a gas-pnwlucer whi< h ini separate frcmi the combu^ition rhaml>er. As 
the gas reaches the entrance or 1‘ntrances to the furnace chamber it 
is inixetl with the ne<‘essarv amount of air for coinbtHti*>n, The air 
is preheated on its way to the furnace by making use ol^ the heat 
borne bv the outgoing |>roducts of combustion. Preheating may be 
effei'twl either by the regenerative or by the recuperative system. 
In the regenerative process it is usual to preheat the gas as well as 
the air. The air (or gas) on its way to the furnace is heated as it 
passes through a regenerator, a deep <*haml>er, usually rin fangtilar, 
containing an open-work arrarigement of firebrick checkers which 
retain the beat left by the hot gases on their passage from the 
furnace. At the entrance to the furnace the heated air meets the 
gas from the gas prt>dui'er which has aliM> preheat e<l by passing 
through a similar regenerator. The mixture enters the furnace in 
a sia^ of combustion; and after passing through it the exit gases 
are led through other regenerators in which they lea\*e some of 
their heat on their way to the chimney. In order to maintain a 
high temperattn^ in the fuma^ it is necessary at legular intervals 
to reverse the direction of the current, so that the air (or gas) on its 
way to the furnace may pass through a regenerator which still 
resins the ipaximum amount of heat from the exit gases. In the 
recuperative prtMees this reversal of the dim tion of the current is 
unnecessarTy tor the process f» continuous, the air entering the 
tomace ihmugh Terticml channels and the exit ifises leaving through 
hmaaontal passages of the same recuperator ; not is it usual to pre- 
heat the gas Iwfore it enters thw^rnalhe chamber* If gas is passed 
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ihroA|F)) m ui>enitor on it# way io thf iht 

slow rW ill tem{M»ratnrF as toiii|iar«>4 with th«* rapid rim in Urn 
ease of the re|feiH»ni tor may eause dissoriatioo of the gas, impatrinw 
its heafing value ami teiuHng to clog the retail peta tor pastages wit£ 
soot. It i» usually juissetl dirert from the prmlurer into the furtiaee,. 
care being necessary to prevent it larfying in an excessive aiiiouJii 
of dust. Either system ran be uee<l to eronomise the heat itnxluced 
in either a {H>t fiinm|re ot a tank furnace. Ilecupeintors occupy les# 
space and are < hea|ier to instal than regenerniors : the recnperutis'e 
prwess being i'ontinuous ret|uiics less attention than the regeneru- 
tive which is intermittent, and it is easier to keep the furnace 
teuiperature regular with lh«‘ continuous m operative system. On 
the other hand spe< nil refiuctorv tnaieriaU iire necessary for the tubes 
in the recuperative syslem. am! special tare is KHpiiretl tt» prevent 
leakage. Since there is a greater reserve of neat in a rcgenenitive 
furnafe» it is more suitable very large installations, either pot 
or tar^k 


S. A giis-fiietl funim i\ with either a ret t^pera five or a legenern* 
live system id preheating, has many advnhtages over a direct fli^d 

furnace, in which the fire larx f<»rtus an n te* 

‘ ^ 1’“'^* "C'***^ ‘ The 

thermal rdficienry of n direct fired furnace ii 
low ft*r srveiul teas<urs : there is a loss in hentij^g the large excetwi 
ijuantitv ot air net i*».Karv to olttairi ctiinbust ion ; there la no means of 
regulating the suj»ply of air ; (he gases arc drawn so sw iftlv (luough 
the furmice that they only juirt mitb a small fiiiction of tljeir heat; 
niu< h of the fuel remains iinlount in ashes anil exit gases; arnl only 
a snuill pro{K>rtiun of the heat fiirrietl awav l»y the exit gases can lie 
re< overt^d by the usi* of aii flues noitnl t^ie fire Iw^v. A gas fired 
furnace on t!»e other hand neetls <»nly a slight excess of air to hurn 
the gaseous fuel compietelv ; the heat carried away by the exit gases 
can l>e largtdy tninsferred to the incoming gas and air: the gas is 
bunied and the heat is produced in the furnace exactly where it is 
re<|nired instead of partmllv in a fire Ik»x distinct from the fnrnme 
cbandw'r; the proportions of fuel and air can he (ontroUed exactly, 
and since the jneoming gas and air are preheated before combustion 
higher temiM?ratures can W attained. Moreover, since the fuel can 
tJl be g?isined at one place in the works, there is no neeil to carry 
fuel from jdaie to place and flie wtirks can ionsequently l)e kept 
cleaner and freer from dust; and gas can 1 m» produced from the 
lower grades of fuel which cannot l>e used eronomically for direct 
firing. • 

9. Furnaces in which the gUiii is melted iif pots nr cmcibW 
may W circnlar or rertangular. In a rimukr furnace the pots are 
‘ _ set niund a central fire Ih>x or, in a ira9«fire4l 

P«i mum! the . ‘ i-v* Tli« hufttinif 

pa«nM j»a** from (be fir« Imx or * ey« * ronn^l th** jhi(#. and are than 
1#«1 from th« fur**c» thmiifh fow arrantM near wall of th« 
faruaf'e in front of or Ixftwwjn tlMyp<it«- hi the ohl tTOe of 

furnace, the exit flues took^lf i« fmnt of the hottoMi ^lortion m aaoh 
pot and led the exit gases uj*ward« into a hiffh wne which wag Wilt 
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0 wm tb« laniftoi to mrw 0 m m ckunMy. In th^ Jmfmmm iygm of 
faraac«» conunon io ik^ IndkiiL ghuHi worka, ike oxit porls «ro 
0rmn$mi botwoto tbo poU aui4 Ibe exit gmsm u$m dotrove^ into e 
flue towerdi tke Wee or turrouudii^ the We of ike iunieoe whieli 
ikey led to the ehiKuttejr. Wm eeeik otie reeteiigdiar poi 
fuimce iu which nix opeu potn lioe eech long eide of the {umace. 
A Are box in pieced at each tod, while exit flpe are arrauged timt*' 
liirly to thoee in the circular fumairea. have ako eeeu one 

rectangular gae-flred regenerative pot furnadl, which producee a 
temperature diaiinctly higher than any of the direct fired type* 

10. In the smaller tmtigle factories the ' Beh ' composHion or 
hloi'k glass bought from other factories is put into small mot shapetl 

|K»ti*— eai h holding alMuit 28 lbs. — and mefte<i 
« in a circular furnace built of ordinary red 
brick. Tliese factories produce only the cheafiesi type of ctmimon 
iiangles. The other pit furnaces uitially employ pot** cajiable of 
holding tiOO or 81)0 llis. of * Imtch ’ ; and a cinniUr furnace ma 3 ' be 
built to bold 7, 8, 9 Of 10 fmts. One ftit‘torv has uses! pots with a 
capacity of 1,600 lb. for the manufacture of figured sheet glass. 
Some fiictoriei* still imjKirt their jnits fn»rn dupan, but a gradually 
increasing nmiilier are tiiaksng their own juits from Iiidtaii fireclays 
and are getting better serA’ice from these than from thi* imjM»rte<I 
article, 

!1, There is tit present one factory in India tn whii h nea pots 
are set while the funuice nmin|ained in operutiort. It u niw' j>ot 
Pet Arch intrmluced directly to the high tempera- 

ture of a working furiuoe it will fly to pieces 
immediHteiy . It is, therefore, necesj<n4iy to heat it up gnidualHy to 
H temj»eratui*e betwcum 1^100^ and l.?ff)0® (\ when it can Hafely l>e 
set in the furnace* This preliiuinarv heating ocrupias from five to 
seven daj*s and requires careful regulation. It is uoue in an auxi- 
liary furnace^ termtul a pot arch whicli may be of the kiln 
tj'pe. iu which the heat is aeiivml fnuu a fire Imx in the furuaic; 
but the gas-fire<l irpi' of fnH nwh h generally preferred, for in it 
the regulation of the temperature is easier and a higher final tern- 
peraiure can be attaineil. 

12. Tank funiacw are employed^ in three of the Indian faeioriiHi. 
At th# United Pro%nnces (llasi Works. Bahjoi, the glass for the 

Fonrcaiih machines is melted in a tank 
furnace df 800 tons deadweight capacity; at 
the Allahabad (ilass Works, Xaiwi. the bottle niachities are fed from 
tank fumacei of ^apmdtiea varying from ^ to 146 tons; and at the 
Calcutta 01aea and Silicate Works, where bottlea are made by hand^ 
the glass i« melted in three small tank funtacee with capacities of 
lA, 18 and W Ions. . All the furnaces are of the * cinee-flama * 
legeneiative type, A " i rms-flatne ’ humace is one in whidi the 
porta aie airanged along eaoh side of the tank ablve the glaia levels 
^ each tide bi^iuiiig |J|eriuite}y entry and exit ports. 

furnaces are all of fairlylbodeilli ^design and are tar mote 
-elficii^it than the pot furnaces. Their elBetiiney mii^i be furth^ 
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im|pi»v«Ni )»]r of tli^ mm prodw^ii^ii hy 

sd|iBitiiii(]itiii in fnrnnc^# 4tmmmiim§ and 

IS^ Aflw th# gtiMi# }«t iti#il4N} in fnrwiM"# tli«i^ urn n 
of wal^t in wkirh it may b# manipulated and we ibail now Wkfly 
« ile<<rril>e the methoiU applied to the difterant 

' ****!*•*• kind# of gla4i#ware nianufaetured in India. 

14. The mannfi^ure of haugle# ha# beeii auriail on in India 
for centurie#, and^t FirtiaaKad near Agfa the older method# of 

manufac^ture are carried on aide bv aide with 


Baagk# : 


There are a certain 


*«<^*‘*' nuHlern practice#, 

nunilier of factorie# which only make ** BlmA 
Olaa# ”, either f^hmrlewc (u#tially of a greyiah tintl or coloured . 
The melted glaa# i# ladles! on to metal plate#, allowed to rooU 
and broken into piecee mea#uritig ala>ut 4^ 4*^ x 1^. Theae piece# 

are #old to other lactoriee, alien* either by themaeivea or witn the 
addition of fre#h Imtch and Colouring materiaU they are remeited 
and •nniMufmtured into baiiglei^. In tin* more primitive factorte# 
ctifiinmn bangle# me made by craftsmen who work in pair#. One 
of them gather# a tump or ‘ j/ob * of glaa# on the end of a Jioiiited 
iron rod ; pre##ing the glue^ with a knife ugatli#t the |a>int of the 
rod be make# a bole through the iiuddle of it, and then work# the 
gla«# into a ring wbu h he transfer# to u tircH-lay cone held by Hi# 
partner The gbi## i# tlien j»ie##ed doa'ti (hi# t one, exjmncled to the 
de#ire4i #ire and shaped by pie*i#ure lw*tween the cone and a fireclay 
bltH k, in ahii h a gicHue <d the reejuired width ha# lieen cut. In 
snme ra#e# both the mne und tbe blork arc i|iule [ilaiiK but more 
otten ImoIi the gr4K)ve in the tirei lav bbw»k and the cone are carved 
with pattern# which h\ the pre##Hre afiphed are impfwwl on the 
bangle. 

lo. For the mriiiufai tore of fwOtei bangle#, i omparable with the 
‘ re#hmi ' huigle imp<jrfed from .lapan. simple laachiuery i# luted. 

The glan# in gather#*#! on a nal and wfiaped 
K«4u«. ^ lump;. it i# th«n toll.t.1 oi. 

tt [M.Ui.h.sl plat.* or marvi»r into th<* form "i (i wnp «nd #ilh<*r 

bv Wfltinjf it with a flat ba>l or by pl(U)};in(r it downward* into 

a niould. If it i* aapMl » ith thr •<*»! i< will alway* iiwd robeating, 
which i. dour hy iuwrting th«» gla*a, still oh tha rod, in a cjoal flired 
furnacr or “glory* holr “ : shaping in thi» mould is ft ejoittkor opera, 
tiofi and glass tr«*«t«I in this way tnav not ncfrd rehiwfitmg. Whan 
sufficiantlv hot it is takrn to a irindtiig plant whioh (^onithia of ft 
cylindricftl steal roller which is#sna11y grated by hand, themfb 
in one case electric power is employed. Tinder roller i« » heat- 
ing derice whic;h mar he shallow coal fire or a row of ai^lt gas 
jet«. With a pair of pincers the i»oinl of the glaas caoae is poBed 
out into a thin strand and wrapped round the roller. The rolW is 
tlian rfniaitpd ht a h^ spe^ an/i the glass* is wound pg to it in the 
Imra of • aplml* The thteknesa of the atraod of gtaal forming the 
wpieri wBl npaa the temMrratnra ot the lamp of glM Itom 

tt'w wannd and dhe dhmnce hwtween this iomp Ad the 
Ja tepe fiaotory an trideaciiig aoittidoa i« epmirad ttpao 
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gliiM while it if beiuff wauad on to the roller. The glaii fpiiwl ie 
removed from the roller^ nnd when voo\ b tepamled into eingle 
drcleiii hy the «erateh ol an emerj' or carboruiidom Bioae or of a 
fteel knife. The broken endf of each eirrlet are thefi bnmglit into 
the fame plane and joined tti the flarnes of heroine oil or gaa blow 
pipei. 


10. Theie lianglei may be of plain eolowrs, they may l>e ii ideeced 
ai deiM^ribed above, or a light silky appeararw may l>e given by 
, , flimng a fhemical meb m Mtaminin 

aitey eyaniim into the glaM l>efore it i» gathered. 

There are c*oufitle#f other varletieij of fancy or dtHomted banglea. 
Hollow hanglef may Im? made by gathering the glass on a tubular 
iron rod, blowing it into a hollow bubble and winding it on to the 
roller in the form of thin glass tubing. These hollow bangles are 
specdally adapted to forms of declaration such as silvering, w’hich is 
performed by introdueing a solution yvto tlie circlet before its ends 
are joined. Any variety ol shape may V»e given to the bangl^ by 
itianmulatiiHi of the giajis at its first gathering. Parti*coloured 
lmngfc»fi, plain or twisted, are made bv suitable manipulation of the 
glafi before it is wound on to the roller. Dec oral ion may be given 
to any bangle by cutting facets on its surfaee and marking it with 
denigtii in enamel or * liquid goM \ Itangles deccfruted in this 
way have to W heated again to fire or fix the enamels: this is done 
in a muffle furnace with three chninU^rs each heated to a different 
tamp#raiure, the trays of bangles being mov<‘d from one chumlK?r 
to another. 


17, Obdws and chimneys are alwnvs made bv hand proc^aoes, 
boy gathers ii small quantify <»f glass on n blowing irpn and 
blows it into a roumi bubble which 




as 


allowed to ctad ; more glass is then gathered 
on the bubble and the whole is shaped by blowing and the use of 
the marvar or w4ter bbs k ; the hlinver then takes the irim and hy 
swinging and blowing the glas*. elongates it into a |>e4tr«haped 
bubble which he inserts in the monbb The mould is of iron, in 
two parts joined by hinges, and may be shaped for the blowing of 
one, two, Airee or four gloVa^s or chimneys at a time. It is crpened 
bv a bov who hangs a strip of wet pa}>er inside one or l>oth parta 
of it. When the blower places the glass between the oj>en halves of 
tha mould and the bubble is suffii iently elongated to stretch almost 
the whole length of the mould, the Imv closes it and holds it abut 
w hile the blower hlows the glass to the shape of the mould. The 
wet paper serves a| a lubricant providing steam and carbon wrhich 
pTevent the ghi«^ iticking. The mould is then opened and the hlovrn 
glasi laid oh a tray and enteked from the blowing iron and carried 
to the anneali^f kiln. 


18. Bottlei and phials are made by hand and alao by maebtnery. 
Tile hand is the niinie as that just desrrihed for the manu* 

(.\ rnttm lAkk t |aiBp»aw up to iW wmovul of tk» 

(ii % bMi4. Mown Kh«|Mt troip tb» mould, except tbet 

for eraali IMtle# there is only ««ie getberiiif 
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o| glasi and only one bottle i« blown in a mould at one time* 
Wlien Ae bottle, litU ndberuig Ae n#c* to Ae Mowiiiff 
inm« ii repoetd from Ae moulo it is reeWted in a Aaped 
recenteele Ae end of a rod (puntyl and the blowing ^ 
iron^is clacked away. The bottle is carried on Ae punty to a 
glory hme and the nei'k is m^ftcned. Then by the nee of a 
pincer lAe tool, #kieli has a spindle to go inside the neck o| the 
mule and a mould to press on the outside, the mouth of Ae battle 
is formed, the punty Wing n>tat<Nl rapidly diirtiig the operation bn 
the two lengthene^l arms of a chair. The bottle is now ready fw 
the annealing kiln, Wide-uiounted jars are made in very muob 
the s;nne way; but to foim the mouth of a jar it is usual to add a 
thin strip of molten gla^s round the mn’k Wfore using the finishing ^ 
tool. 


HI. In the AlluhaWd (ibss Works there are four O’Neill 
marhines mid one Lyn< h*iruichine l ouiplete arith Miller feeding 
• devii^es and at the ('alrutta (ibss and 8ih- 

(I.) by machmrry V^utk. there is an trNeill machine 

w'hii'h has m»t yet ben worked. The operation of the two types of 
mat'hine js siniiiar I'rojeeiing from the working end of a tank 
furnat e a fer«lr»r rhaiobr * iMmt * into which livoUeii glass can 
flow freely. A pitniger ilirtr^i downwaitU at regular intervaU into 
the * JwicU ’ fort er<. out thrt»ugh an orifice at the bitiom lumps Ot 
* gtdH ’ of glaM of ronstant sluipi* anti sire. These gtdw of glass are 
cut oft immediately bdow the ‘ lMH>i * hy automaticaUy operated 
#heures ami ate rcieived in iftoulds ^el ujhih a ht»ri%outHi revoK’ing 
table. As the talde revolve^ the mouth of the bittb is fortned in the 
nuASild and the glass U blown into a shaped bubble. At this 
atage, the gla?^s transferred automaticaUy to one of a of 

bttle shajM^l mouhb on another revolving table end blown to its 
full sire. The moubl then ojiejtts and the bottle is removeil eiAer 
automat it ally or by liaml for anmniiing. Theiai machines will 
prodme up to ‘ifi Iwittle-^ a minute according to the shape and siss of 
the product, but as o|H*nitc<l at the works in India have nA yet 
attained an output of more than 2*1 bfttle^ a minute, 

2*b The market for presided ware is limited, and the arlicbs inatb 
consists chiefly of tiles, tumblers, small dishes and jars, inksinuds 

and pa|»er weights. The gtitneryr draws OH 
( ) molten gbi^ 

than is required to fashion th% article ih b# made. He then I#ts tlm 
glass flow into the mould, and the^ress^r, w heft he thinks Ant Asm 
is enough gloss in the mould, cuts off the flonf^with a pair of Aear«« 
The inoulcF is pbtsed below the plunger of a press, and A# pressor 
by openiting a lever brings the plunger down ujkih iho furflir# of 
the glass in the mould. Skill is required to detormine ibe taaei 
amimiit of pressure tteeilod. The article, the under tide of wWA' 
has taken the shape of the motild and the upper side the ftinpe of 
the plunger, may be taken straight to the aniiealing kiln or, in order 
to remove n dullnest produeeil l»y eonfact with the IKmld and 
plunger, it may firs* he miighly fire polished by a short insertbti in 
« glory hole. * " 
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21. In «»« lactorj jariaw as that usad for h^tlcs aiid 

{«iu{»irar# i» ntid« into gh||| t|^ng for the manufaetfire and 

(f) Ok*. eutA^* * ipf imln tube* or WTin^a^Ihe g|»M » 
■ .ni a boliow tuW ima 

mid fhapiMi Ify i44iwtii|j(; mid rrdltui; cm tbi* marvi*r into % bnrole of 
tb«* rigiit Tli« u tbt*ri iittsichi?d to a ot hold 

ot* A rod i piuiiy) hY % hdV and i# dmAn otU inlil a tohe ih^ 
j mu\ the fa(^-*vrftlk troni nut another* The ttilniiig ia 

'^lh4uoiie«] into the ^hit lea ftN[|Uued in the flaiiie of a Wow pipe. 

\ 22* Sheet glanA iji tnmuifiK/turefl at one factor^' Iiy the Foureault 

ptomm. The i$ lueheil in a lar|re tank furnace, with a cMpuk- 
4 #i nlw iilKiut dtM) (ori#<. at the end of which 

^ * l*oir Fotircault machine# are operated, 

/JJelow each mu4iiii#<% the jrhoi?* i# a refractory hloch 

called li, * dehtteuil In the middle of the blfK‘k for almont it# 
wjtoie lAiiirth i*» a #ht with highlv ^Kdilbed ^ide*#. The dehitouie i# 
pre###<t into the which i*» forced up tlmmifh the «lit/and 

cAUght tip by ft draw ing fork or bait. Thin oait con#i«t# of an iron 
frftme the #anie lenijlh a«t the nUt and h fitteil with fork or finger* 
like projection# to which the gla## adhere#. The laiit i# rained 
wHifNitly through the maidune, which con#i#t# of a Aerie# of pair# of 
covered uteel roller#, drawing after it a #heet of gla## of the 
katiis width’^H the length id the %lit. Since the pre##im» of the 
debitenee i# contifiuiilly forcing gins# up threiugh the #Iit, and the 
glait i# draw*n away a# (u#t n# it ri#i*«. the proce^# i# continuous. 
The thicknei# of the ftheet i# l ontroVled bv the temperature of the 
gtani, the pimvure on the debifeuse and the #peed of (he drawing. 
Above tlie top pair of ndler# the #heet A<*ratche<l with a han^nteel 
tpllter and then bent, ao that it break# along the #cnitch. The sheets 
than ieiit to the ciitting departmetit whare they are cut to the 
«ilie« miiiired and defective pari# removed. 

2S. One fact cifv i# #tjiiipj>tHl with a machine for the manttfacinre 
of 'ftgured or ribhe*! iheet. The melted gla## i# ladled by hand 
, ^ ^ the utachiiic where it i# paused lietween 

Fiymfvd wad ri W4 |oUer# by whifWIhe desired pattern i# im- 
r presml on it. It come# out in the form of 

M Ami on la a table ^Imm whinb it i# transferred automat icallT to 
Iht atnimtiiig Whr. 

SI. If glaiHi la ohttlid dr cooled /apidly it becomea strained. It 
\$ Iberdtev neeeaaiiry to cnntmktbe rale at which ^Iaini arliolea are 
4 ^ ooolcd Aft«d^ tBev Ar« fashtoned; otlMirwi#n 

, AhPMuniii would either hremk while coaling or the 

#f tiidm Fould be so badly strained that a digiit ^ock or 
of temiieriitiire woulU ihatter them. As gl^ ctiol# it 
iNK^OtiMiii more and%i«ire Ttaroua till it remelied a atAle of rif^ity ; if 
it la IrnaAed it beeotnee leei viaroui or eoftesiA; the mHm the gkea the 
enater il k to remove the itrain. At the lowtet tempefatufe at vdikh 
ilniiii cigB be removedA.** ^e lowet Anneelkiir bmperAtim 

ol rtmoTal of atrain or the rate dF eniAelii^ k veij ilow. An 
tlm temperatwre it kmeifd the rate of amiealiiif in eetee e i wnlil e 
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is reAcliiMi kuifini m tli« tmnmXba^ lii»i|Nwm» 

tur# whicli no rftildtt&l tutmin il^pcM^bltt* It UmI 

ihm <|iiielffi»f way lo remov# ts^lraia is W mmintsm Ike irlees at ili 
u{»|»er a<M|i^liii|^ teiapei^ la glaaii arts^da*, alter they 

hare tiem jtashianeq, are imme^liamy ^^^^aaferteii^ to m e k a mb lMr 
wbere^tliey ii^r#krciu^lit to the upper aaad^af temperature^ Tkere 
the sHlhta is Tapidty lemored aad the artielei are then eooled M 
quirkly m h pmiible without ag^ain intnaluying aajr strata. If Ike 
artivles are rmiled too t|uii klv th«* <mter porfiolMHtf alase will kefsome 
III Itch <'<»oler thau the insitle that strain fsTju derelop. 
actual rate of cstmliug as well as the upjter airfl'* lower aaaeaHag. 
tenij>e rat ores vary arith the i oimKisitiou of the glass and can onlv 
W determintNl hv ex|>erimeut. The aiiiiealing process is carried out ^ 
either in a kiln or a series irf or on a travelling or eootinuous 

form f»f lehr. In sotoe * the mHhotl by which the glasi ii 
III a tin fait 0 red r^^iider?. :i se|HirHte pn^esH of annealing imnacoisary. 
^rhns haiigles uhit h me uound a loller otipi^ coal or gm fires 

need not Ke separutel\ iUHu*^leil: and in the FonnauU praress of 
nuiiyntf she^M glass the tempenitnie gradiniUy cisds ms is 

drawn up through the '^haft nKfch hon^s the rollers so that bv the 
time it rea< he^ the last pair of rollers it is almost eoniptetely 
antieiiled Hut the Hnnealmg pr»»cess has to he done separately for 
all such articles as lanipware. piensed aare uiul Imttles. In mmi 
of the faitories in India annealing is fl»*ne in kilns or ovens, in 
whifh the h<ft ghisswaie is pucker! in tiers When full the kilna 
lire eloeed Up and allowed tn c«m»I When they hnv'e <3i»i>Ie<! doan 
the doirs are ojeoied and the goods removed t4i lie finishes! nr tO 
cleaned and pai ked A f<*w '4 tl^e Indian factories are eijuipped 
with aniiejiling lehrs in whieh the goods are placerl upon n ttwy 
which is moved slowlv from the heated end of an lurched tUDliel 
thrtodfh R gra«liiftHv falling lem|M*riifure to the o»m> 1 toid of the tunnel 
which IS kept opioi fhe tiirir o« copied in twiversing the length 
the lehr varies acrwditiir fu the nature of ware being made. 


tin If is onlc in the #d himpwaie that any considemlde woltk 
ha*, to W <!one after the annealittg princess |n the blowing 

. . of gloh#^s of roiiiutcys whether einglv or in 

II ot two or more there ns always* 

a i^rimin amount of glipir* to be removed nt, the [mint* 

where the blowing iron hm l>eett cracked pflt, eecoiKfly between • 
emh article f»f a iserie** and thirdly^ M the liOitinn of the tnotlldedh 
eerie# where the eml, '^huli lias to las closed {» ordei: b> |>ermit .oi 
blowing, need# to W openeii out. This ptcmi’^# h done tit fndsmp ^ 
fartoriei by chipping with tvknifh; which inevitably produce# globi^ « 
or chimneys with rough jaggedhind#. ^ These ends are then groiutd 
0at u|>on a mlatitig iron whe**I r^vereil w ith *wef sand In tnmif 
fttctouee the grttiding is done hv hand lalmwr: hill ^ma worka 14 
e<)uipped with an automatic giimler 

2N5. The brittle nature of glassware add# a spaciat iuiporlaiice to 
ithe isianner in which it i# i^wieke*! for tmiiaport to Ike market iiiid 

involves the iiiaiitifactiireT in c^mitdadrabla 
t, FaelOaf expetiie under thsirikaad. Sh«at ftlaat h 
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CHAFTICE I. 

C ektd in wooden boxee. Vht mmi iip*tc|jd»te bangle {aclortta pack 
nglen firet in paper andi^ben in cardboard boxee: bnt |^e more 
general practice ii to pack bangles looee in baskets witk a littla 
straw, or eren to put ikeiii1oo<|p into a railwmT wa^n wiH^ut anp 
proteciion bejrondfewme stf|^ between them and the floor and sides of 
the augon. Other glassware is nsoally first wrappedPin straw and 
then peeked in wra>den cases, in bamboo crates or in btimfies of 
mattiiig or gunny. 

Sn, This compleies our surrey of the pro4'es«es of manufacture at 
present employed In’ Indian factories. At a later stage in this 
g rep<>rt we shall discus^ the iidrantages to the 

^ indtistrj' of extending the use of rnacbinery. 

particularly in the maiiufactare of lK»ttle?i, and we shall note other 
particulars in which we think that the Indian practice might be 
improved. For the j^reseni ii is sviflicient to say Inat it is clear that 
in recent Tears the jiidustry in genend hun made considerable pro- 
gress in tfee rneihcals of productum, in the kinds of ware manufac- 
tured ahd in the adtiptntion of the refractory niateriulg available in 
India to the manufacture of cnn ildes and hirnace blocks. 



CHAPTER IL 


NatiAral AdirantmgM poMeaaed tlie Iiidlan OlaM 

Induttrr. 


28, The fir#t of the eonditions laid down by the Fieca! Commit* 
tion which thould lie ^iiitished by an iiutus^lry applying for proteo 

tion i» that it mutt poiiett* natural adran* 
taget 111 the form of an abundant tupnl^ of 
rsiw niatertaU, cheap }>ower, a tuffimant 
supply of labour or a large home market. It it therefore neoeatai^ 
to consider how far the glaits industry in India mtiitliet tbit condl* 
tion. 


The Fiacal 
sioii'* fir»t CMiKliliott, 


29. The rau material u^ed in the manufacture of glass may ba 

„ under the head» of: — * 

Rjht Mau*riaU. • 

(1) Eem^atufcl substanren — 

(ti) Aridic oxides. 

{h) o\ldt**i 

{* 2 ) t>xu!iH)ng agent'*. 

\d) Ueduniig agents. 
i4) ColourJiiir agents. 

• 

The matenub ti’^ed 1 >n indian inanufacturers of glasswaie arei 
among^ariflic o\Hb*>, pruu jpullv whirh i% obtained from sand, 

sand'^toii** *»r <piartz)te rr« k, and to a '*mall extent Iwiric oxide uhich 
is use<l »« the form iti borax. Tho imp<jirtant of the basic 

oxide-i are »»xtde a hu h o* generally introducetl in ilie form 

of mnlinm carbonate (iMwla ash; and rKrasiotially in the form of 
soiiium sulphate (salt cake), and calcium oxide, obtained from lima* 
stone, quick hme 4*1 slaked lime tftlier bask irxides occasionally 
used ill India are lim <»xitie which is employed only in the manu* 
factureai>f selenium ml glass, and barium carbonate which is used 
hr one niannfaeturer of la&ngW to add brilliatiey and weight to his 
giais. tfxidismg agents arc intnxluccrl to iierre various purpoNsi; 
they may W re^iuired to decompose organic matter and so prevent 
disMloration of the glass or thcv may l>e used to mainta^in osidistng 
conditions in substances which eiotild otherwise lie rswluced toJ> 

? ttickly ; the material iiHWit comtponlv used for these purposeii in 
ndiati glass factories is {Xitassimu nitrate or i%lipetre. The only 
reducing agent at pressent used in Indian glase faciories is zinc dtu^ 
wkkh IS used in some bangle fpciories in order to produce the 
conditions neresittiry for the fm-mation of selenium rerl gtaii. 
Serreral colouring agents are employed, eepecially by hangte^malceri, 
the most impoHani l>eitig selenium and eadintum salpbiile* It snny 
he noted that cotouring agents are not only u«ed to produce oolour 
in the glass; when the flase is discolour^ by 

< n } 
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CftAFPEft 




mttterinliy it it « tmumm |i»etiee1^fiiid to the batch tuch eokamg 
airtfita M will aeutimli## diaeolorstkai aad m pntAmm colour- 
IfNNi glaai. 


W, 8iJk», which b the prttieipti] of eoniioorciul 

glaiM, it obtained from ftand^ mndictoii^ m ejoartsite rock. VVhar> 
cv«^ it can tw* \»btainwrl ftand iw prefijfirtwi 
Siifid ©f W-auwe it» ui^ mxm the e:ip#sist of crunhmg 

fkii^aRftltiag et<>0||||ir jock to the degree of fitiene^ ro- 

fjiiirf*d. The term ‘ -•♦and * coaaoten not a 
»ubtt«fif*e of ionie partimlar <'ooijM>eition, but n sub^itance which 
of giaioti of a pitructilar the liruite Wing geiierally 

ri^arded a« 01 mm. diameter for fine ^ancl and I mni. diameter for 
eoartf iiind. Whan aand cannot Itc obtained sandiitonc or quartjcile 
iM^n it tkuiiabU Jivibititute ; Imt the Miiid ol»tiUned by cni*iluiig «Um« 
or rock, even if it be wanted and graded after crushing, i» not ho 
even m §ttiid graded by nutuml means; and of couise the rrunhing 
and any Hubaequeni treatment tenti to iin the I'owt. The choice 

of HatuI for glaHH maniifactuic nboubi depend ujaut it*j i>urit\ . tin 
grading* and itn Vimi : and tlo* ii latne uuja^rtiiijce of tneae three 
OoniidetnttoUH will be deorminiMr! bv the c|militv of ghiHH to W 
manufactured. The heM {|tmht\ of glw-f*. < iin only lu* made from 
the Wet kind of Hand: ami the «^tandnrd <d jninty for the be«t nand 
ii that if inuit contiiiii not le^*^ than JIM reni, of nilira aind not 
more than fbOb per rent, of uoti ovide or oih»‘r iroti fompumds 
equivalent to that amount. 1 lo* ohjcrtuoi to the pTeHern'*» of iron in 
^ the ^and t* tbnt it colon rn th** ght*‘*i -shown Wlow : 


IVr«!«olsj(«t ctf 
in*<i ie 

(ht gMlML 



im * 





twt wklouHeiMi. 

tir<gu-o JO 


Vt-r\ 



I'aie gteen. 

O'ji— ro . 

• 



* c ' 

Park green. 


f. 

Wl»n a# iTOn oxi4r> w»ntM»t of ihi* |rl»M not «3Cf««Ki 0*1 per 
OMit. tt it fiottiUft U» thr ttmid tint hr th# introdnrtimi 

|pl*> W« gliiM. of nittoriiilt wHiolt toi^ to prodtioo « pnrph> 

1 # iwldliM iraaplo eoloar, onti iho rotnli i» it rolcnirloiM pItM, 
hot idii^tlT !««• Wi^atf ood troMporoBt tlmn if no colotiriaff 
oaiklMriMft mmI boon onplorod. Wltore tbt inm oootoot mtotem 
r 0*1 |iinr (w«i. ulttoRptt to dorolonritr mefolT rtmilt in irMof 
Wc kImmi ft dnli fttid f^^itlt «|>f>Mr«iM9«.»vbkk it iBm nnplonauit 
tlwB ili« frrwnia oolovr etinttM hr tb« iron oxtdio. It it ann* 



mA'xvw^Am*3$^!iq§» foatE^Kij iTrarai* mtOAXi atj^» ufnvnvt. IT 

’*' " ^* » 

tiTat the pnwsencis! of m 0*1^ mt 

mafcei Ibe maniiliii tare of bng^t colourlila fbaa iiii|M!Jaiible. TW 
liuitia |Hrvop4 wbich the presence ol irm* ftliil 

anhairle for the maaoltHnre erf the rariou« kiinU trf j^Jaae taev b# 

ata^ecl a« follows : - 


% 


1^14^, IIL 


Tv |i« «>t gUa*. 


** 


tfWi 


F« r nif \iui tut i#? 


tJUrtli o tlii 


i'-' ‘'T I'rt t '»»«?'• . Js»rnj \i tllrtli 0(t(l 

jl& *t. nl" ( :. ■tU’ii {‘tit*" 

lit K-*»ve«irt?» i^lO 


r ^ ihitn <KK'» 

• ii i riist sj v<n*i whou-i-t 

Jr*;' fiftri. i.*’’* f -‘•■tinU ? th«r> 1*00 


J kW.- ? t j>? 81 « ? i k 


!jj' u 7 rM‘ 


Siiiui iiui\ rontMin iniponFi-s ofh*»i thiui non osnle are not 

nfi **^*^^11 sK luunrfnl in r*i , but tliou ]*roi*4*iH‘o in t ointtdef* 

ubU* tjtuihtiiu»s iiitin the jM>*»ihility of tnrcjiialitv tii the roin*^ 
fH»'4ttion of the frfim whieh the supply li rditaineda Tho 

ietj-iiiur ^ra*linir of »4iinl iit unfKtrtani* iMH'uu.ne tifieTennet^j* may 
result iU iTtejftilar meltinjr and iJie prr!M*nn* of hleiiii#he«t in ibe 
It IS even more im{H»riant that there should Imi* no very 
larj^o' oj ver\ fine |rraini than that the general average of gnitfia 
should he fine, and wiioe tha finest grains always tend to rtmtaiw 
a higher projK^rtion <tf tnm o\idc\ it is all the more nef'ems^ry^ <ij 
reiruno gniin^» beli»a 0 1 mm in dinmeter. At least 70 per eeiit of 
the ‘^and should ronsisf of grams lietween 0'85 and 0'*^» mm m 
dmmeter, or, to adopt the terms of another stafidard, all Hie sand 
shouh! II 2t> mesh sieve, 95 jM»r rent, paining a Sft mesh sieve 
and remauiing on a 129 mesh sieve; sand passing a J20 mesli ’•leve 
should Iw rejected A 30 mesh sieve is one fontaining holes m 
meshes per linear ineh, and the stijidard sieves emiiloy wire which 
ii exaellv the sijte as the nieth. 

31, All the sand nseil in Indian glas* woHts i# obtained from* 
deposits ill the rouiitrv . Fmm the pnhlieaitons %f the Oaologieal 

Kiirvev of India. ^rom infomiation snpfdted 
oiii4 jy^ Thraoe and from the evidence of |Jhf» 

rla%» tnaniiftiHnrera we have aseertained fiat 
fkpMtt# of mind, nandstone or roek siiitaWe for use in the mannfae* 
imt 0t glaiNi have lieen Iwatad in every piovine# of lii4ia« eacapt 
ihe Iforth-Wett Frontier Prwinee, Ansain and Burma. Fastiaiilara 
am fri^en tn fht^ follow ia|fa stafemeiit 
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* 

Tabui IV. 

Dtptmu of tand niftdhy for glat$ making. 




lUlmm 

0f 


<at ^ WrneUMimmpfUtid, 


PmiiMb 

ViMt4 fnyhnfem 

m 


Jiktim inmr 
Jt*n«i«4#f) 


(mmt Aorii* 


9Uftk* 


I>r.|>r(iw^. l^iitt#ii> Fit^- 
irfiii«<«w aiMm Wwlm ^ 
mM Mm 
Mf 0 V. 

(tt a wa r dai orf teAoff* 
i»l Bunr^ry ol txiw, 
%'oi MX) 

)lir«ipr»l l*<t4ork». 


wmwtt 


IwU* Gkm 


I 




limifBfh (ti0»r 


l>o. 


Kf O \ ilobiM»t» 

n*! of fmliii,, 

\0l UX > 

I>f t»rAi>f 


CHM* OUiv Warlm. 

§Mm rmd aum 

WofkM 

EmmUrti Fm* 

toff, 

nrtkaHOMul Bofiflo Fm* 

tnrliM, 

E«r4«*o C>lMii Wfltto^ 

Dau^, 

AUfttMlNod OlMi Worte» 

Ckkttiu OUo* mjotd $0i* 
ml# WorlsB 

r M X fl«a|^ 

Fiswlt^^nr. C%kK«ift* 

iSrwvitttw iiloio 
Wotk* 

FtroMNwl F«f- 

tollMO. 

lUiii^ Worto, 

WmkM, 

C (Bfi'UtU. 

f AliHittA t*Uk«* arkI iitU* 


t>tK 




oAtr 


KtOtol 

l*€i 

fit In^rie 

tiKe* HiU* 


Mietrirf) 


t'tUtBti I'rovlttor* t»Ue* 

rets* WisrLe 





Works, 





>i>l lk.tM:t«rn 

L>r i^rnp«i 

Sot 



UAdh^pHt 


r>r T »f *i»e 

r»ute<i pftnirK^ all** 



1 nlfrtj UkuMf 

w»trfcs 



i 

Wrirh. 

IlAisAkf Fjk.O» 




UdPW 

Uflk(rtltw,> fUajo) 

w<jfia. 




* 




B«fwtt tmt* 


OrH 

Mr (i V llotJoott 

Xot 




1 

(HsN^krtjn i>f 

r»i ]«orvwy uf ItMtU, 
Vol. MX) 



BtlMlf *IMi OrtMMh « 

f Motifol Hftl 


Sir 1# \ lloI**rm 

l>o 



‘#r 


ilif 

rsfcl of tat4i». 

i\*ii LXI^) 





\\> 

IK> 











Mr fi V Hof'tMwB 

JikH Oa*um 

UIWM 



t>l <t4N>lo«l- 
m) i>f liMtlik 

Wotfk*. 


,i> 

BtfOdll ttAl* 



>ol MX> 



INNlhoied 

Bltrur Mutd 

UK) 

XM koemu. 



BatitlhfeMNl* 

EmtWMr» 


l.»0, *' 

t>iy 


Mmidirn 

Umk 

t>r 

IX>, 





XhK 

I>o 



lo Addition to t}fN« d^jpostls, Mr. HfkiMOttt niontions liniestooM w 
tilt vioiaitj of Oarhi HaMbttllah nn|| MutaffaralHid whicli <>oataia 
*|ieG)uii«lnUoOt d l»r» tanattt of soft grnnular almott powdery 
eiBen, diateriil poeiil^ wtiitnbie fbr the purpose of fflass mnnufno- 

• MX, h Df« <4 lli» ITtlAdtil FfovWwi OImm V«Htt mm4 Fimld h u w l - «l tiMt Att*fiidM» 

MmuMMfMmm. AmimkiMm mf* tpta M 0 rnmmM w$ Mmm pMrm 0 >imm te iBt fatm «# hg$» ' 
IMtt«ittll| «4»d »«li ottMili ^ tB» titinfi. 

t iMii i^iBt \ti» CN^4.'ipl«il Btimf ^ y fiN wi i t|tn« lilt, 




HATTER AJDVAETAOES EK0lA|S QUlSS XII0t?Bt«r. 1ft 

tuiB. 1?fae fm^iorim ni Aiiil>ak FiroEabod. thim «l Tb}%Im» 0 
Poaaakami OEalewadi ^SataiteDiatrirt) in th# IrtNii- 

aency aad Jtie of tbo iactoriejia iiiiikd tlmi iiiey 

gel Jo tbeir imiuediate ii«>iglilK»orbotx) ioppli^ of lumd aoitablo 
for uie maoufarturi^ of ceHoin <|ua}itiiN» of glnm. W« havo al«o 
men a reference to depoeita in Bikautr and mtid suitable for glaia 
making, b4|bav«» not b^n i&uppli«»d with particulam of tlimr natura. 

;i2. We have not Iw^n able to obtain any infomaatiou regarding 
the extent of%and dejH»«it<i in India; but since eo many of ib# 

bn ti>ucH ijet their jsupplie?* fnmi k*gbr%and 
Bargarh near Naiiii, the al*«enee ol ?om- 
idaiuH that the price hm been raided by 
4'oinj>etitiou indicate^ ‘that thei^ de|K>9i|i are itery exteiiiive and 
that the preH*nt dcrnatuU <’an k met wiftiout difficultv* The coti 
at site h^^^ knoi Minydsly ntiited by ilifterent factories at figure# 
between 'I iiiol a uuuuxK or froaall^„, 5 b» H ton. 

The tlifieieio e in piu« ih apjiur^iitly due t4» the fact (ha&ome facto- 
ries thVioselvef Work ^jtiarrir^ whith thev have taken on lease, while 
others ge^fheir supphes fnuo c<»nlracU>is, A factory n«*aB'^ 

the detKUlts, hke the Ailahuba<! <ila*i^ Works at Xanii, WOrk#^ 

its owij f|tuirrie-', <an get its supplies tlehAertni at the factocy for 
Its, ji tun. l‘\>r saud obtiuued Irom «>me of the other* ^g|K)siti 

we have been given gven U*wer estimiitec of cost. The Iransjmrt 
of mxn\ frrmi Naini to (Inlciitta involves the chnrgt* of freight op^a 
railway journey of nnir«‘ than otNI niiif*s, and to Bombay the dtsimnca 
is <?\er HtK) niiles. Thus the cost of l4>f?h ra or Jkrgarh m 04 Bt a 
facioi v in ( ah utta is ul>oiii IfsT 15 ii ktrf whue a kctorp ugat 
Boinkiy huN to pay more than Us. 2^i\ ton. The ftfct Ihi^Ldheiti 
heavy #iwight charges do lurt prAent the use of this sand at such 
distant plac es js ient evidt iue tltat the Mutual C4>st of the oa^ 

is not uneconomical, * 

•id. We have jiext to ('fuisulet how fur th»* (pud it v of the Indian 
sarids 44hi(b we have found U» be available in sufficient 4|tiai|lj^y 
, and at lomlenite prices, justtfies tbejr claim 
»«s>^ o considered suitable raw' material; for the 

glass induAlrv. Brofesoor P. 0. H. Ifotwiil 
in his ** Meimur on British Resources of SarufiKand Rr#ks iineil in 
OlftSA Making *’ gives the chemical analysis of four Indian sandi 
W'hich he says are the?%iwt of nlnel^i safuitb^ of Julian sands sup- 
plied in him by the Direeior of GsKdogiSi'ai Kurv^# rrf India af the 
instance of the Indian Industrial Y'om mission. Th IftlT. Profesoor 
W. E. S. Turner <if the Oeparinieiit of Glass Tochnology at Bheflitld 
University made an aiiaiysk Jor the MIrectoT of tndustries, Unitiid 
Provinces, of sample of saJm from th# deposits near Naini. Dir, 
Drone haa analvesd IQ sands from samplas supplied "fir prcnrineiol 
Diiwlors of Imlustriee and by glass faidaries, which anaj^ilie taken 
as typical of the sand actually^ used by the induntry. And three or 
four loctoriea have given us analvsee of the oatids which they are at 
nmmni nmn^. The reenhs of afl iheie atiolyses ore mi out in tiue 
i^liiwiiig tBble : — • ^ 
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To lAeilitalo t*oinpari»oii aiialyiMNi of typicml EttxopMii mA 
mn iatiili or# giv^ii in o ioportita iabl# bolow: — 


TwiBUe VI. 


Ch^miml Amh/nei o/ European and American mnd$. 
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W« huv« u!r€^ady tbjii for the gl<&^ nuuiiifurturer one of the 

iBO»t iniiK>itunt thiitgs io know ulx»ut in» i» iXa in»n oicide con* 
tent. ifeiH'e the aualy«e5i which do not «how the iron oxide con* 
tent n#|uvr»ic!y from tIuU of ahtinina are of little or no une to him. 
Of the ^ittinplen uiuily^ied, tho*^ dealt with by Pr<*fe#iM>r» Boawell 
and Turner compart* loU imfuvoumldv with the Euroi>ean and 
American mtiul*. And the difference between their reiiiiltii and 
ihom obtained by l>r. Drone and the analy^ti^ employe<} by th# 
fflao# w^orku nugpestn that the minijdc*^ analyoed W Frofe««or» 
Jewell and Turner munt have l>een *mbjec^ted to oome form of 
purification liefore they came to them for examination. Thii 
luferenee in confirmed hv n letter from ProfeaiKir Turner to the 
Dir«H*t«r of Itidu#»tiie#i. l'"nited Pnivincem, in which he ea}’# that 
the iP^d which he anodvoed appeared from micromHipic examina* 
tion to have Wen waxhec^ liefore it wa# eent to him. A coneidera* 
tion of Ml theee tiiu«ly«e#, and ej*j>eciallv of the four oamplea from 
Bai^rh and the thw from Jaijon, tha4 the deposits from 

which the factories draw- their aupplie^ yield oandx which vary con* 
aidembly in com fioei tion from one conxiiriiment to another and 
inditstea the necessity, if tfiie martufaclure of lorlti^ u# |to<xi 
quality h to Im aucceiiaful, ol^ ^ie<*titig the «and with caret ttnd of 
waahinir and |;frad}ii|r it Wfore mse, in order that the impuritiet of 
which the analyoea dtacloae the preaence may he iwmoveA* The 
Allahabad (llaai Works testify to the imptmemeni made by waiJi* 
iufr ihelr agnd ; for they inform m that a whiter or less wloimd 
gby a ii in this way obtained for the matiufaoturinif^ of 
While l>r. prana’s analvses indicate that the sand aa now wmA in 
glam works is not suitable for the manulactmte of glam €if the hlilis^ 
eJI quality or colonrlem glaaa-*^ emmlumm which It atwrfirtt^ 
lha appearanea of the finished nrtielm at the Tarions works whhil 



wommnao w% tkb tssiAir ouuns imtcvnY. tS 

«r« luifit — it i» <wt«bU»li«Ki % tb» tutklpmi madb li^ Pm* 

it«K>ni]liM«reU «od Tnnwr that 

> Mliy t w«»»gnt awa be rendered fit m Ine slibe 
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For tho purp^ of rougli approximatioa it may l>a mmumMi 
tb»t grain# abwo 0*5 mm. will reFmaifi on a 30 m<Niii tiairo anil lltat 
grain# iimaller than <M mm. will pa## through a 120 inaali airra. 
Adopitug thi» txiathoil of axpio^iiig Pmtemsmr Bnawairi ramlta in 
the torminologT of tho i##t nmA hy Prolesaor Taniar and 
Dr. Brano, we arrive at the following comparison r — 

Tamk IX. 
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Thi* onlv hif»>rf*nr«‘ wbic-h can W drawn fTom Uicwt reaulti «• 
abmm in rahW Vll, Vlll and IX i« th« atumn m tbal snfK«rt«di 
by the cbamtnal analvais of th« Indinn mad*. Tk« ronilta gimaa 
by PmftMHtora Baawall aad Tamer indicate that tb faw J g. nmd in 
India aa sood a» tbe b««t of tbe B«rm»ean m Amornew aaiida; 
DrI Urane'# nwalia aboir'ibat tbe (UunT W iiippliiia"W pM» 
wrkn » too onemn in ir»»de to peitnit of regnW melting mm ol 
nte prodaetion of |^am free #<im|b]einiabe» ennaed by moAi mr 



»t tuz muujf auLB$ mmMMt. 

biiMilest; m4 they ili# lor cattiut gtlootiou nt 

tk^ of md lor tfcy#i#iuiiik: grudiog m» well m mmh* 

mg dt Ike moo wfore nm, 

{Ki, W« are ^U;!^ed by iht luimmaimn u> wkkb we hi^ire beJ 
ecieti timt iheie are m Ituha abuiutiiaii supplies of uvailiiblt 

_ ^ , 4*1 uiinierate piHeH ttiij «u}ti»l)W lor uiie in 

..r£ ***” ’•“* of .iH- uiN-ru.i t,u«Iit.ie# ol 

in the t>i the itidu»irT it 

m de^iiable I hat \ht \ttri0115 supply nhoulil l»e ^y»(euuai^^ 

eally exaimuei], the extent aii<I lumpi^is^iUifii ui the JejmioU iiMier* 
iMfietl uinl nii *kv< urate esUumte of theit true value^i. It in 

pi»M*jhle that h i«»t* iioght In iitg to Itifht liejMwit.s of 

»*ui h p*ur ztjul * on!!*taiit u»tn|M*fiHioi)i to f^r **utlal 4 e without 
futthei tieatuient for the nuinula* tuie <»f the Hut even 

witb<mt **io h *ijMoverv it evuieni from the analyi*^** insole by 
ProfVw^rH Hofveil aiol runH*j ^hat the ilepo-ttith tom l*e»iig wsuhed 
(utHlure i^sJuni wh';< b. h\ ptoper tuMitfioMit U*hoe t;%e, t an be broughi 
t'f Ik ninte «d puntv and 4*1 guole ♦ompnrtible with that ol 

thi* l»#***t Enrope.ui iffd Ani4M jt *ui ^nn«b If i* mimufiii f urer 
wi«ht>« to otUa‘«' *nfi*i -«tHhi 4 de }ur the nusnufa* fuie of * whitr 
he iniHf *»<*e that th«» ’*aiol i*ft»}bn<eil from si <b*jMjn«it of 
a*^4ertuined !|us»h^\ . nti he »kl*‘<* w ^•**h and grails? it lmft»re 

notkuig U4e of f so h;-^ ThoM* oj>#»nM will of cour«# 

add to fhe <<.*.? «d hi*» ^aroi. Hot if l»v the a«biiti(»niil f*\pemlifure 
the de^»iied itaj r« ^enM iit ih the qualttv of hi'-i p)«*»^w.4ii‘ < iin \m 
effeete^i uid hiidor piMe** oblmnefW ?t i^- inK worth the m«ri<i 
faf tiirer% while to make th « arefstl ♦•tsnlv of the i^neHtisiu. The 
following tierv ront;h ealrnla<i<»n** will gi\e art tTidifirtmu of the 
manner tn w1t»h the fooblem mij/lif he ♦pfiOMi he#i . The warn! 
nmr be treated »'jther ;?t ifie quart % or rjfter ^leh verv u! the faetorv. 
We a^intjnie treiifment «t the (:%*hn\, aiol rtrsile a rough e*»fj- 

mafe of the < f**«* of the fdafit ne*e*i<%nT% I** ttejM *t t<*n»« of »*aiid a ilav 
at a fin for V The Tn'odnfierv. Wii«ber «lner am) «*sfter* tituv cmt 
«u TN Infere**! at Iff ium *ent ori thi-^ rapital 

ei^penditure will l»e If**. 2 arid depree^ iljotj at 1ft per ee?d will 
be R*». 2 , 80 fK Tlir e\fr«k* lalwuir r#*<pijred work thii* plwnt rnav 
rr^t |l<k 12,0W 3 rear: and tlie ‘tame amount ‘ihmild *iuffiee for the 
fsjel and water re<f|ntred. AVe thus g**f an anntia) evf>enditnre of * 
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5 twa dav fnr 9H0 davit make LWt ittm tiW in the v^?; 

Ill# wxfTW emi rotije^ ti^ ^ f*r tcm nf sMil^d. Tf we a«imiiie ln#t 
9 lkmt 1,700 Ibe of iund ar# required In pr^^uee a fnn #f ineltitd 
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cwkinm ii« 


f hm, ii ton of iand will pmluoo about 2^950 lbs, of meltod 
u tl^ pirn^ti# of tuauufaelare Uioro h a lo«« bj wa«liigo» br#ango» 
imd in other wayn of 25 to 80 per cent, ; but all the lose of sand 
except eliout 5 per cent, ean be recorered and added to futpre ffhsMMi 
batches in the fonfi of cullet. Thus deducting 5 per cent, from 
2,950 lbs., we get about 2,800 lb#, of finished glassware as the 
yield from a ton of sand. And if, a# we have l>een informed, 
40 gtmn of small sised {>hiaU weigh almui a ton, we get 50 gross 
at tbe yield fr«»iw a ton of sand; and since the extra cost per ion 
of sand in R?i. 2t) the extra cost per gross of phials will W 6*4 annas. 
But if iminufiK turers were to f*otnbine with the owners or lessees of 
large qiiurries like thi>se at T/»ghra and Bargarh to instal the plant 
and treat the sand nt the quarry the extra cost would be greatly 
reduced. In the first place, the expenditure w'ould not all Ite in 
excess of that now incuned; for the sand gli^I/Oghn* and Bargarh 
mcurs in the form of noft nn k, which now has to l>e cnishe<l 1>efore 
the sand can W sent to the* fa* toric4: uiul the expenditure incurred 
on this operntion should la* set off against the ex}>cMditme now 
pn>{>osed, Fort her » the two largest and best ei| nipped factories in 
India are the Allahahad (tlass Works at Nairri and tlc' railed 
Pri’vinres fUass Wr>rhii, Buhjoi. which are sifuateil sufficient It* 
near each other and to the sand deposit** t<» undertake the treat- 
ment of the sand iointlv at the «pinriy. Their total cupacitr is 
not. les«(4 th{44k 15. (KH) t*»as of glas** a vear. On the anHumption that 
the 11,250 ton« *>1 sand required nnauallv for this output of glass 
is supplied from orm t|uarrc, the cmt of the machinerv, crusher, 
washer, drier and lifter, might chnie to £7.50d: adding £1.500 for 
contingencies, we get a figun* of £9.fK>0 or Rs. 1.20.000 for the 
capital expenditure ref|uired. Interest on this amount i4 10 per 
cent, comes to Rm. 12.t)(10 a \ear. n-nd dej>re<'iation at 10 per cent, 
to a similar figure. Ft*r supervi^iion and ltt1)our expenditure of 
Rs. fdl.OtlO a year might l>e necessary; and fuel and water might 
cost Rs. 50.000 a venr. Thus we get an rvunual exfrenditure of: — 



Rs 

ftttivett 


l)ecreri»ttoa 

12.000 

l,4itKiitr 


Fuel iifi^ water 



1,24.000 
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The extm ll,25>0 ton# of siind comes to Rs. 11*02 a ton, 

lee# the amount noa^ spent on crushing. If a loa of muid may b# 
baken as equivalent to about 2,800 IW. of finished glass, or 50 groi» 
of phiali, tife extra cost of a snsefe* of phtals will be 8*52 aunaa, 
3ut eTen if a joint arrangement for the treatment of eand at tlie 
quarry prove impoesible in the immediate future, the ealculatioii 
we have made for the treatment of sand at the factory ahcrwa Ihal 
at ah extra cost for sand of little more than «ix annaa per gum of 
phiali the manufacturer ought to W a&de to produoe wditla ghiai; 



iiAT|||jAj«Ai»vA2rrAQ£^ m the wmam <iijibb nmratmT. ft 

mud #|| 0 i*it etE be m doubt tk&t the iiddiliouEl urim he would obteili 
for while m oopoeed to coloured boitlee woula oomueiiiiiitw him lor 
thie EddiliouEi erpeuditure mt mud. It will W tmlimA thlA 
th# oiAductiou of white by the Indian mauufactutwr will 

eimble him to mtdertuke the maoubirlure and mle of iwverml olwmMi 
of f^uperior ^hiwttrure wliirh tire not now* made in the nmniry and 
the produrttoij of which will coutidemldy in extending hie 

output and mlucinp the ueuenil level of 

3 KL The only a«ddic oxide, other than tilira. to which reference 
nee<} Im? rmide in boric oxide, which i*t irencntjly intr«Mluce«l in the 

rill of Iwiiox, the u**c of which involvei the 
^ ^ :itidn»Mti ti» the Imtrh of iMxlium oxide 

a# well an Iwirir It i** thcrefoie iieve^^^arv to know exactly 

the rheiinrol < f»m|wRii oo* of' the bonix U'^ed, oml to make a 
redwetimi where re^piueil m die «|uaiiiitv of Mxla iiirhlded in 
the bafi h pnr|ioTt jon iU’ T * tio* <|oat»ttty of •<«4Hlitnn oxide con- 

taimxt iu the Jmobx. Ih jax in tw»i*- expen^iivc m xoila axh and 
roii^jii**ntly ix not in cxci'-h of tlu» (jumititv i»e<e«i«iiry to pro- 
duce the e0e# f debited. It ofttoi tHcd in cidonred lEflttw^ve# ai W 
^>lvent of « ohon Hii' oxido'^, ind it tmed in iuder to reduce 

the r<wcth< lent o? expau^io/o of tlo* or to tnrrea««e it?i toug'h* 

and < heiniral reniMtion »*„ < ln#> fac1<*rv, whi*'h lin*i i^tated the 
quantities Msed. addn alKOSt Id pmtit of Iwnr g y for e v»>t v I W of 

^Bd. Honix is iinjMofftI into India fromT*ljie(, amrthus. tlioufifh 
not afiiiaTfr a prodm t of Indin, ^ obtainable easily and in »iich 
birjj'e quantiticH that tin* toMines^ nf Tibet, the soiure of supplvt 
msiv l>e connidered as a natoral advanfuj;*'** of the industrv Jn 

India • 

37 The ^hI luni oxide if-quiied for the Tniitiufm*ttiN* of i^laan 
timy las infrowlufed in the form of s4mIhi!ii rai iHrmtio jMiotda tinh) or 
^ t ^ I *ax|?»iin sulphate (^altiake), We have «#cn 

Ht'Hiii ush «rs 4 .I4 11* 44 I I 

that quantities nuiy .d*ai he intm- 

dticfai by the um» of la»ra\. Modetti manufa* turers (ai'enerally pra* 
fer to use ‘^la^af^h. whiih dm*s n*U require ^m h a biirh teiiHM*ratura 
in the furnace aii mltcakc and eon*MN|iient|y makes for er’otiotiiy of 
fuel; iwidfi ifcsh, tuorrorer. ibn^f not make S4> seveie an atfin k upon 
the refractory malerials in the furnace; nor ii it so tiabte (o pro* 
dnee biemis^hea or dim'olouratioti in the jrlaxs. While MiiUake la 
not ao expensive a material as s«Hby^ls}^ it drives only 13 7 jier rent, 
of siHlitim oxide ax roiiipaied with jH»r cent, ffiv^n by soda 

a#h; to produce a stated qtimtity^of luxliiim fivide it is therefore 
iiet*eaeiiry to uise about 33 [>er cent, more naltcak# then node aah 
and nnv iavifi|r effetdeit by the lower price of saltmke in Iiidjia 5a 
not fufllefent to cover the emt of the irreater quantity* which ha« bi 
be weed. In tank fumiirea however it is ^nerally advitable to add 
M amalt quantifT of mltrake in order to a%*oid the formation of a 
mum m the ettrface of the thooirh tti sinnU tank* such a# 

flioee need by the Calcnita Ola## and Siticat# Work* this m 
.tSify nntm-mmrr. The* iCi* «iilf in Ae Cnited Prummaw UtaiM 
Wflgial at Bdkjoi «ad a« AllahalMid OImm Work* at Xaini, wlMiM 



2 % 


CHAfrrEE 


ilie glas«i b xuelted iu l»rge iniik tuiuaceiii that aay dalteake i& luied ; 
and eveu in these factories it in used iu additiou to uud uot as a sub- 
stitute for soda ash. Auothei form iu which sodium oxide is used 
is the salt earth obtaiued from the ‘ Ileh ' deposits iu tho Cuited 
Proriuces; this is employed only tor the manufacture of the cheap- 
est form ot bangles and \s uot of sutficiently g<H>d quality to be used 
for anything better. The main i unction of sodium oxide in glass 
mimufacture is to aci as a flux; and the higher the projmrtiou of 
soda the more readily the glass w melted and the more easily it is 
worked. On the other hand» a high mmIu content decreases the dur- 
ability of gliisrt and leiuleiN it more liid)le to attacks by tire atmos- 
phere and by licpiids with which it comes m eontac t. Glass c*on- 
tainiitg more than IS [»er cent, of Hodiuin oxide is attacked quickly 
on exposure, bee cones dull and dirty in (vnoifanince and containers 
mude from it are Hkcdy t<» < oiitatninate tniur contents, We have 
already sc»en that a 4<»mmon teuture of Indian glass niatiufacture, 
especially in the biWitdc* making industry, w an excessively hijfh per- 
centage of Hodinin oxide t juised bv tlce use <*f large <|uatuitie» of mdtk 
a«li in order to fac ibtatc* ineltiim. The com|M>sitions used in bangle 
making which have been given in paragrafch f» produce glass of ap^ 
proximately llie following c'cun position:-"* 
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The wHlium crxide cemtentN are high in all these glas^ses ; all of 
them are subject to attark l»v the atmosphere: and all of them are 
unneiNfw^iwii ily cosily 

»TH He^msits of sodtum c atbonaie and sodium sulphate ot'c'ur in 
different parts of the »ountrv tTude s<u)itim carlconate, con- 
tonunated with varvtng amounts of comman 
liuh^n laiins.* of mpplj. .,,^4 sodium sulphate, is found a.H an 

effiotoM^ence in certain districts m the hot weather. We haw mm 
tln^t the alkaline earth *n‘ * l?eh * is i'oUected and usced for the 
manufactut^ of c'omtiion WujKjles at FiroKabad, During the war 
the exploitaiiote'of theee de|K>sits wras stimulated by the high prices 
of the ituporied article end fairly pure sixliuin carbonate wa* 
extrwctcNl both in the rnitetl Frovint'es ami in MvsiTire. But when 
pricei fell the methmls of extraction employed ceniwd to be eeonomi- 
imL In Sind and especially in the Khairpnr State there are oote- 
aHterable depoaita of siHlium carbonate— in some caie# crude 
and mtxetl with chloride and sulphate — ^whirh occur in the laiiiiiii 
of Wrtttin lakes : and ^limilar dep^t| hate bean ftmdd in Berar 
and in Hajputana. A more promwng ^murre of eupply if in the 
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Slmf^akti Alkali Works recently establishefl by the Bhrangadhra 
Stati in Kathiawar, where soda mh i» inaimfactniml from the 
albuiidani supplies of salt in the brine wells of the Rtmn of Cutoh 
by whht is known as the iwtntnoniu-soda iirtn e<s. In this prtK'Osi! a 
reaetiojf l^tween aminotiiated brine iina <*arban dioxide pi'oduces 
sodium bicarbonate, which is convened hv ratlciunt ion into soda 
a«h. This factory aorked for abcmt six months in 1930. Moat 
of the glass fas lories triefl its s^ula ash and f<»inid the oiiality satis- 
factory. Financial difticiilties forced it to Hospeiid <'[>enition« 
early in 1931, hut preparations for restarting it are almost com- 
plete and it is expected to resume work alMuit the end of this 
month. We are informed that the plant is ilesigned to prixluce 60 
tons a day and if worked to capacity shmihl jmnhn e not less than 
18.000 tons a year which is fur more than the glass industry needs 
at present* Sodium sulphate is pr<H]uced in fairly large quantities 
aii a by-pro<luct n\ th% manufacture #»f h v^lna hlnrie' acid. But it 
m by no mean*< certiwn that tly* uidustrv <an count oii sup- 

plies from this jiource. For. us we observed in paragiaph 55 of 
our R^}K>rt f>n the Heaw (Miemital Imluvtry. that industry itself 
will re<|uire foi the inanufa<*ture of other chemiculs priK'tically (he 
whole of the saU cake likelv tn he ptealmed when the pr%uiuctioij 
of hydroi hlorjc id rewhes its nmxivntim. M osi of the fnctories 
at present get their supplier <d ^oda a^h fiom Imperial rhemical 
Indtistries. Tdmite<K who import their own uianufiictures and also 
soda ash obtained from natural deposits at Maeadt in Frist Africa; 
tint Russian *wjda ash has reientlv lK»en placed on the Indian 
market bv the n«ven» Triiding ^5»ri)panv luid hfi« been itsfvl hr 
aome of the glas* works. The total quaaitst^ and the average value 
of the imports soibi iisb ^n h the Ia'»t vears ha-ve 

l>een — • 
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Pull data are not available on which to cab ubde how mni h of 
ihmm importa are uimnI in the glass industry. The^ actual quantity 
of flaas produced by the IndiMi factories u not definitely known, 
Ifor does the quantify of mth% a?th tiwsd in the tnantifsir of gla»i 
alwaya coiiftitute the name proportion of the batch. But if we 
aemme a total prodiiHion of 20,000 tons of glassware a year and If 
25 per cent, of thi# reprewnte the qiionfity of wide aeb uaed in it* 
the minwtrt would require about 5,000 of 
mdi a vear nr about I ^tOfh ||f the total quanfitv' imported. 
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Wluiu tlMj apoli^ for prot^tioa in 1927, it 

wni ingge$ti»di by the Government of India that the induitry eimld 

not be mid to enjoy any natural advantaM 
rnpmdmiee on liii|*ort- while it wm dependent on imported iodm 
oei a bar io bc^auee the cost of eoda aan formed a 

**^”**'^ ’ lursre peit^eiiiajte of the total cost* The 

Fieeai Commiimioa, in laying doern their firet condition, recognieed 
that the relative importance of the natural advantages mentioiied 
in it would vary according to the circumstances of each induatiy 
and that in examining the claim of an industry to protection it 
was essential to determine the relative importance of any natural 
advantages which might be lacking. Soda ash is at preeent 
imported by the Indian glass industry although^ as we have point- 
ed out, the materials reiiuired for inanufa<*turing it are present in 
India and there i» already a welWquipped plant capable of pro- 
ducing a substantial proportion f»f India's requirements. Even if 
the industry was confinen i>ermivnen|!v to the use of imported eodn 
aah, we should still le hardly juntiiied in rejecting the claim to 
protection unless it was found that on the balance the industiy did 
not possess sufficient natural advantages. Judge<i l>y the quantity 
of the principal raw materials used, sod a as h d<>e» aot e.Tcaad 2d 
jier cent, of the total quantity according to five practice followeil 
ih the more efficient factories 5iV tudin. Sand represents the larg- 
est proportion of the raw materials used and constitutes in fact the 
bulk of the material contained in finished glass. If the import- 
ance of the various raw materials is considered with referenc*e to 
the proportion in which they enter into the composition of glass, 
soda ash is of much less importance thivn sand. 


40. Soda ash, however, is an essential ingredient in manu- 
facture of glass and in every country its cost is higher than that of 

the other materials and forms a considerable 
ICrojx^riionste cast of proportion of the total cost of production. 
fiMrtui^K *” ^ *** «*»«« proj>ortion of the cost of fioda ash to that 

of other materials in the sheet glass indUwStry 
in different countrie.s is shown in the following table, the quantity 
of each material per unit of glass Wing a5su!ne<l to be the same af 
in the Indian industry — 


Taiile XII. 



IndUn 


Belidsn. 

Oetmim. 

Sand . * . 

t 

17 

24 

0 

IS 

Sod a ai^ 

65 

m 

T4 

n 

Bali #ak« 

12 

8 

IS 

8 

Lhimtoaa 

6 

18 

4 

8 



— 

— 



100 

100 

« 

100 
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0& tliii iaixit ftssmnptioti the pereentefe tmU of mftterittli in the* 
bottle ittdiistry are approxiioately as ahowB below : — 

♦ Table XIII. 




!cKli*|| 



C£emsa« 

Sand 

, 

23 

27 

9 

19 

Bods ath 

, 

67 

61 

87 

79 

Liine 

, 

10 

12 

. . . 

... 

or 

Limestone 


. 

... 

4 

8 



100 

100 

100 

100 


The |)ercentage of the cost of soila a^h per unit of glass varies m 
widely according to the IcK^ation of the factory and to M»tne extent 
also ammling to the kind of gluisware made that it is almost iin]M>s* 
aible tolF*stimai« definitely the relative imiM>rtaace of aoila^ ash iu the 
manufacture of glass in India. Where a factory i» situated at a di»- 
tauce fr<3m the sand deposits, the higher cost of sand will rcnltu'e the 
proportion l)orne by the cost of w>da ash. On the c»ther hand» if n 
factorv is located inland, the freight on soda ash from the port will 
raise its cost proportionately. A\e find, for example, that in fac--'' 
lories flituate<i near Ilombay, the cost of mala ash is generally not 
more than 30 per cent, of (he total cost of materials, while in fac- 
tories situated in Calcutta it is 40 to 45 per cent, and in the Fiiited 
Provinces it is as high as 70 to 75*per cent. It would be entirely 
misleading to infer from this that the factories in Bombay were 
more faveurably situated in respect of natural advantages. Sand 
is generally obtained in Bombay from the dejKisits in the Fnited 
provinces and the freight adds so considerably to the cost of sand 
as to raise it proportionately to that of other materials. Naturally 
the cost of soda ash is relatively highest in the Ignited Provinces 
where the sand is the least expensive. That the percentage cost 
of soda ash is a misleading test of the importance of its presence 
in the country as a natural advantage is further evident when we 
examine it in relation to the total cost of pnaluction. It is again 
in factories on the Bombay side that the proportion is lowest, 
generally not exceeding 10 per cent. In Calcutta it approximates 
to 15 per cent, while in the TTaited Provinces it ranges from 20 to 
26 per cent. The United Provinces^factories have the advantage# 
of cheap sand and of low labour coste which result in a higher pro- 
portionate cost of soda ash. On the Bombay sideeWb sand and 
coal are considerably more expensive and labour costs higher with 
tike rM&lt that the cost of soda ash is lower in proportion. In 
attempting to determine the relative importance of soda ash hy the 
test of percentage cost, it is easy to overlook the fact that the pro- 
portionate cost of soda ash is chieflv determined by the other ele- 
eieiila in t^J^- is variation in these elements rather than in 
tikn cost oPSls ash which jbrgely accounts for the differencea^iix 
the percentage cost of the latter, ^ 
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4L That IttdiE niore for iU soda mh tkaa g^IaM maanlae- 
taring r^iiintrie^ in Enrope eaniiot be denied. At the same tini# 
^ ^ todia ba# roosiduraWe compensating adrant* 

in ^ m M which nhould be taken into aixotmt in 

^ e^^tiniating the position of the induatry in 

regard to the claim to protection. The following table exhibits in 
approximate figures the i^reentage costs under * tnaleriala *, 
* Power and Fuel ’ and * Liu>otir ' in sheet glass factories in India 
and in other countries using the same process: — 


Table XIV. 



Indian. 

Belgian. 

American. 

German. 

Boda ash and salt cake 
Other mfiteriab incl tid- 

2S 

90 

15 

16 

ing packing 

22 

27 

22 

20 

Power and fuel 

3S t 

21 

13 

24 

Wages and nalaries 

17 

32 

50 

4Q 


ion 

100 

100 

im 


The position in respect of blownware made entirely or mainly by 
hand is illustrated by the following table: — 


TAlltK XV. 




Indian. 

German. 

Amencan 

Hod a ash 

9 

10 

13 

6 

Other mater iaU 


15 

U 

23 

Power and fuel 



u 

6 

Wagm and salaries 


46 

50 

6.' 



100 

100 

100 


The large proportion of the cost of soda ash in Indian factories 
is partly due to the much higher rate of import duty in foicc in 
IiuUn and in tlie ('ase of blownware is partly due also to tlie cxces- 
si\e use of soda ash in Indian factories. If the duty is reduced to 
the normal rate and if. as we have suggested in this report, Indian 
fai‘tories reiluce their (Yunsumption of soda ash, the projmrtionaie 
4s>st would not be so high,^ 

4?* We have shown tbai%he proportion Imrne by the cost of 
wwla ««h to thf total (Yiat dodh not by itself afford a correct indi- 
cation of its " relative importance in the 
manufacture of glass in India and that in 
' ^ determining the position of the Indian 

industry as compare<l with that of other countries, it is nei^essary 


*Tli« hi|^ cost oi fuel in Indian faetoriee as shown in nAateiaenhi 
be altribnttsl mainly to the exoei$»iva^ eonaimipticm dm to the 

provisbn of inadequate furnace arrangeminta. If our suggestions in thhi 
«^l>ect are cartted out by the factories, a large rediwttoa may he eaqpecled^ 




POSSESSED BY THE iKiuAir ouLsa nmoaimT. 

io €onif4aP tha exteat to whieh tha disadvaataga# in rmpm^i0^ 
A»k isHCOontarbalaticad by advauiaga^ in otbor W# hkre 

already explained the favourable uasition which the Indian indtiatry 
holds asan^rdw ^applies of sand, and we shall show later that it 
poase^^ee a&o considerable adrantagen in other reepecte,*' such a« 
lYtel, labour and extent of market. Whether the sum total of 
these advantages is sufRcient to offset the disahility resulting from 
imported soda ash can only be determined by an examinatum of 
the future costs of the industry. We reserve the question of costs 
for detaileil examination in the next chapter. Meanwhile it may 
he stated that the estimates of <x>«te set forth in that chapter 
support the wwclusion that if reasonable impn>vemeutH are effcc^ 
in equipment and processes of manufacture and if a larger outwt 
can oe »e<Hire«l, the Indian glass industr}^ will be able eventually 
to meet foreign competition unaided. In these estimates the (*t>st 
of soda ash is taken at the price at which it is now imiHjrted into 
India, If at this price of scala^ash the Indian glass iiuiustry may 
lie expected ultimately to dis|>ens4> with prote< tion, it loMessarily 
follows that the handicap imiK>setl on the industry hv its having to 
import fanla ash is Mufficiently balanced by the advantages which 
it poseesses in other respects. t>n this view of the case, we hold 
that the fact that the Indian glass industry is now depemlent on 
imported soda ash does not invalidate the claim b) protection, 
especially when there is a reasoiialde prospe<‘t that the manufacture 
of the material in India will lie resumed almost immediately. 

4^*1. In addition to sodium oxid^, a second basic oxide is needed 
to give stability and resistaiue to glass. For this purpose manu* 
’ facturers of glass in India emplov (^alcdum 

*' oxide, of which in the form of cafcium car- 

bonate (limestone) abundant supplies are available. Calcium 
oxide may be introduced into glHs»« mix t urea either in the form of 
limestone, or in that id tniick lime, obtained by f^pplying sttoiig 
heat to limestone, or in that of slakcnl lime which is obtained by 
bringing quick lime into c'ontact with water. Pure quick lime 
contains UK) per cent, calcium oxi^le; slaked Hme 75*7 per cent, 
and limestone 56 per <*ent. The impurities which may l>e contained 
in the limestone are hot removea bv converting limestone into 
quick lime; and quick lime and to a fesser extent slaked lime, ai^e 
liable to rapid change of composition when exposed to the aimoS' 
phere. They are therefore not so suitable for use in glass mauu- 
faeture, where it is necessary to loiow the exact conifiosition of 
the material at the time of use, as tfmestone which does not change 
ita composition in storage. However, under certain conditions, 
and particularly for glass melted in }K>ts, quick lime and slaked 
lime may show to advantage over limestone when the rate of melt- 
ing is considered . It is therefore ne<,essarj' for the glass manu- 
laetnrer to detennine whether the advantages obtaineil by tht^ 
inareased rate of melting compensate for the cost of calcinatiog 
and for tha loss of constancy in composition. The inipurities 
cotaiiionly found in limestohe are iron oxide, alumina, ma|^e«ia 
maA silica; andy as in the case of sand, it is iron oanae which is tim 
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to bat m limestone generally coiiit^irtii^ 

fee# llaa one*fiftb ol |Jie iriaM bateh tbe preaenee ol iroii oxi4a 
in tfae limestone doea not nave so marked an effect on ^be glaat 
as the same percentage present in the sand. Liinestone mm in 
the miitibfat^are of ^ white * glass should contain less than 0"1& 
per eeiit. ol iron ojcide and for pale green gl^^ the iron oxide con* 
tent should He less than 0'3 per cent, 

44. Supplies ol limestone can obtafnetl almost anywhere in 
India. Dr. L. L. Fermor of the (ieoiogieal Survey of India in the 
L{m«fttoD« m Indian Munitions Board*s Industrial Hand* 

IxKik (pages 232-233) has given analyses of 
filiestone from al>oui 40 different places. From the glass manu* 
facturers’ point of view it is unfortunate that none of these analyses 
gi\^e the iron oxide content of the limestone separately from that 
of alumina. One of the glass workh has given us an analysis 
of limestone from Katni, wher^ the supidies are said to be 
** practically inexhaustible, composition somewhat variUble in 
different places but uniform locally ’V, which compares not un- 
favourably with analyses of Kiigiish limestones: — 

TABms XVI. 


■ 



A»,0,. 

mo,. 

r«.o.. 

1,0,. 

SO.. 

CO,, 

B,0. 

tOM 
ofi Ifni- 
tSou. 

C.CO, 

Wco,. 

Xatml . 

SuflOA. 

4US«JkJh 

8'S» 

0.72 


1 

o-w 

003 

0*M> 

8-02 

IS*f4 

♦ * 

«2e4 

1 

sft-eo 

0*7 

0*4 

OS 


** 

•• 

- 

** 

43-7 

so.*i 

S 

«l-7» 

<r2o 

0*03 

*• 

0*03 

* * * 

•• 

*• 


iies 

Men 

» 


0*24 

0*10 


0*73 


•* 

** 

•• 

42*$« 1 

f7*7S 

4 

wee j 

0*11 

0.00 

• • 

o*fo 

•• 


.. i 


42 S8 

•7*7* 


There can be little doubt that with reasonable care in the 
selei'^tiou of supplies free from high jwrcentagea of impurities, 
the glass factories <*an obl^tin^as much limestone as they need of 
the hmi quality. The price t<x> is low; we are informed that th# 
nreseui t^st of Jlimestone at Khtni is 6 5 annas a maund or about 
R$. 11 a ton f.o.r. ; and one factory states that it can get rappliea 
from Haihar in Central India at a f.o.r. price of 1*66 annas a 
maund or less than Rs. 3 a ton* 



The only other liasic oxide us^ by glass manufactujNWf 
line oxide. Its use in India is confined to the bangle 
1 m industry and to the nudeing of sebmiuxa 
1***^^*^^ red glasa. In grdinary 

m ^ oxide ehouid mAhm excoM & 

parts to every 19D parts ol sand. But one malcir of bangles vrbis 
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ki^ gi*lH(i*pMrticial«ni of ku eompwition a«e« «ttch a ^rf* I»o| 
oI toda adb tkat ke adds 12 jparta of sine oxtda for vrm 'imt 
mtis Bf sand. This of coarse addh greatly to the cost of 
2^ia^! fxj^e is no t-obtainable in India and it im|wiri»d from abroad. 

4d. Ihe oxidising agent oommooly usetl in Indian glass wor^ 
tfl potassinin nitrate or saltpetre. Th ere are iOppiiAa of this 

nuterial in BiharT'wnere it has for many 
petrs. years "been oollerted for export, and manu- 

facturers hare no difficulty in obtaining it in the country. 

47. Zinc dust is uml as a re«lucing agent in .some luingle 

factories to produce the conditions nec'essarv for the formation of 

_ . . selenium red glass. It is not obtainable in 

Zinc T j* 1 • ' A 1 

Inaia and ^ 

48. The eoloxiring agents most freijiuentiy used are oadniium 
eulphide and neleiiiuni : othei^ mied hy Indian manufaeturersi are 

^ . ... the oxidee of cobalt, copper and uranium, 

rmg mttcn** Manganese dioxitle in usecl as a decHdouriiier 
in pots* and in tank furnaces tne decolou^i^er#^ used are selenium* 
cobalt oxide and arsenitOKs oxide. Cheat care is needed in using 
these materials to see that the principal raw materials aie as free 
Its possible from impurities, that the* temperature of the furnace 
is nigh and constant, and that ihe glass batch is placed in the 
furnace at regular intervals and in regular cpiantities; but with 

r >er attention to these matters the decolourisiiijij materials can 
very effective. The only colouring agent which is now pro- 
duced in India is manganese dioxicS. The rest ar^ imported. 
Though the quantities of the vafious colouring agents used are 
tmadlp the cost of these chemicals is so high that in the bangle 
industrj’ it forms a very ftnii^iderable projMiition of ihe cost of the 
raw materials and of the total of production. b^iigle 

factory the fost of the colouring ageiit.s amounts to 45*75 pel* cent, 
of thT total works costs; in this factory the cost of these agents is 
as much as per cent, of the cost of the niw tiuiterinls. In 

other Iwangle factories the c‘olo«ring agents represent 44*12 and 
41-68 i>er cent, of the total cost of raw materials* or 15-52 and 
■3-13 per cent, of the total works costs. These figures point to the 
need for investigation whether suitable colouring materials cannot 
T>e obtained in India <|r manufactured from materials available in 
the country. At present the most costly ingredient, seleniiini, is 
fdiiaiimble direidly only in America. *I%e high proiMu-tion of the 
cost of colouring materials in the Indian bangle iimustry is suffi* 
eientiy counterlmlanced by advantiiges in other respects, parti- 
eularfy the cost of labour and tbe facd that India constitutes 
practically the whole market in ttfe world for gUss bangles. As 
vr© dhow an Chapter III* bat for the prejudice which exists in the 
market agaiust Indian bangles, even now the industry would be 
able to dtspeiise with protection. 

40. So far we have considered the various raw materials whii!^ 
titay he required for tbe composition of the glass bat<»h. 

‘ t batch has to be melted in n furnace tlwf 
A^raetory «ten . t^mjipniture of whiefa have to be as ! 
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1,450^ C. ; even higher t#iiipemture» muy t«c|uii4d in lit# 
mnnuf^ture af apeeiia elaitae# of glai^ware wbieh are not mm 
tiiit4# ill India, it is ol supreme importance to the glass industry 
to se^nire refractory materials of suitable quality; for upon thee# 
de{>ends in large measure the life of the lurnace, the Iif# of the 
pots, the quality of the glass and the con?^umption of fuel. It 
u therefore iniportant that the manufacturer of glass should be 
able to specify exactly what be requires and that the nianufacrturer 
of the refractories should Ire in a iKisition to supply materials to 
meet the spe<*ificationH. The chief refractory materials required 
liy the manufacturer of glass are made from fireclays or silica 
uikI to Home extent from oauxite, sillimanite and cyanite. Since 
ghiHs tends to be acidic rather than basic in character, such basic 
lefractories as lime or magnesia cannot be used; but glass is not 
sufticiently ucidh* to be allowed direct contact with such highly 
silice<mft products as silica bricks, the use of which must be confmed 
to parts of the furnace wdiere the glass will not come into direct 
contact with them. Fire^days in general are neither acidic nor 
laisic and are therefore employed in < ontact with glass. * 

bO. The qualities which must be investigated in determining 
the value of refructoiT materials are their density, porosity, expan- 
sion or contraction on exposure to change of 
of IftdiM ftrtloUyr*^ t«ni>erature, meihaiuial strength and heat 

conmutivity. These q^ualities depend part- 
ly on the chemical composition of the materials and partly on their 
physical condition. It is therefore necessary in juaging the suit- 
ability of refrac tory materials for use in glass tuniaces to know 
lK>th their chemical and their physical properties. The chemical 
analysis of clay is also iinporiaut as an indication of the preaence of 
impurities. Clay is the pro<hict of the de(K>mposition sof rock 
aiul may contain any or all of the impurities present in the original 
r<M‘k. A pure felspar would de<‘ompoxse into a pure clay composed 
of silica, alumina and water. But most clays contain also such 
impurities as iitania, Iime» magnesia, iron oxide, potash, soda, 
carlKmaceous and other matter. It is only by chemical analysis 
that the presence of impurities can be detected and the suitability 
of tbe clay for use in glass works determine<l. We have already 
seen that the presence of iron oxide is harmful to glass; and aa 
attack by glass may cause solution of clav in the glass, a clay con- 
tiijjiinij^a high peneJitiige of iix>a oxide should not be used. Lime, 
m^ni^ia^ jpot^ and ^a increase the fluxing the 

clay..and should not l>e present ^n large quantities. The following 
table shows the chemical analyses of Indian fireclays and firebricks 
together with those of Englisll clays and the fainoos German 
Grosmilinerode clay. The analyses of the firebricks may not be 
strictly comparable with those of the clays ; but they serve to indi- 
cate the nabare and quantities of the impurities present. Soma 
of the Indian analyse are not complete. — 



Chemical Analyi^ei of Fireclays and Firebricks. 
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Thji!! Jttdian clsjjs comj^are T«ry ilavourablj witli tke „ liglitli 
»JLj clays. The iron oxide oouteat in the case of the 

<fcl)6|pl^re clays in markedly low, and m alsio are the pro|>ortiotta 
of the flushing impuritiet^. The aoaly^ indicHte that the ladian 
elay$ are emiueutly t^uituble for the nmiiufacture of |?laits furnace 
refractories. It in true tl»at the ajjeeificatioii (or tank block and 
pot clays su^j^ested by the English Society of Olasu Technology 
requires a higher projKotion of aliitninu to silica than the Indian 
clays show; but many of the English clays also fail to meet thia 
specification, and for pot making Home manufnctuierH prefer the 
higher silica content. Se\eral Indian glass nun ui fact uiers are in 
fact making their own pots and ciucibles from Juhbulimre clay 
mi^ed w^ith grog obtained from used pots. Though the experi- 
mental stage has hardly been pasned, it does apjH»ar (hat the home 
made potn are cheaper and laore durable than tlnwe imported from 
Jajmn and that the clay is (|uite suitable for this purpose. The 
fact that the life of Ja>t^ in India is not so long as it is in England 
is due mainly to the wide variations of temperature to uhich they 
are subjet^ted in the Indian diiwt fired furnaces. 


51. The available information regarding the physical proper- 
ties of the fire<dtty gixnlH made in India is M anty. The clay after 

weathering In sufficiently plastic for pot and 
In^an* ' ^ bbw'k manufa<*ture and enables a 

!iuiisfa<’t<fiily high grog (*oiiteut to l>e 
attained. The density of the materials is expressed as a propor- 
tion qf the weight of an equal volume of water taken m unity. 
The average density of Kngli.sh clay materials after firing at 
1,4(10^ C. is al>out 2-5<); that of a brick made from JubbuliK^re clay 
iH 2*52, or almost identical with that of English clays. The poro- 
sity of bricks is expressed as the percentage borne by the hollow 
parts of the brick to its total volume. Firebricks and tank blocks 
usually have a imrosity Wtween 20 per cent, and 30 per cent. 

porosity of bricks made at J ^uina rdhubi has l>een asi^ertained 
to he 291 per cent., 200 per cent, and 2(b& per cent. The 
refractorineHS of the clays mentioned in Table XVII, or the tempera- 
ture at which the clays wiften, has l>een ascertained to be t>etween 
1,650^ and 1,670^ — which is a satisfactory figure. Thus^the 
firefiJbye now bein^ used in India reach the chemi<’al and plGyiical 
standards of the Eiiglish materi^s, and we are iwiiisfied that goods 
orihe i^uisita qudity can be made from Imlian fireclay. Any 
complaintB by glass manufacturers are caused bv their failure to 
ttfie that the goods which they buy are of the l>est quality, and 
W their allowing themselves to be persuaded by immediate finaii- 
eml considerations to purchase inferior materials. 


62, Silica bricks of excellent quality are obtainable and find 

g^eml use for furnac^ crowns. Analyses are given M the 

^ saccharoidal quartxite from which th#y are 

Silka bnocs. i e # . .. * t « * r. ^ 


made and of two typical bricks. 
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Table XTIII. 

A7taly$e»* of Qvartzite and Silica Brick$ (Kumardhubi). 


Siiksa 






Qnarixite. 

A. 

B 

8if), 




96 12 

95 26 

9&m 

A1,0, 





U87 

0-76 

Fe,0, 




0*42 

045 

0-66 

Cai) 




021 

226 

1 92 

Mk<) 




0 12 

0-25 

0*25 

Alkaluw 




0*50 

0^86 

0*05 





99-97 

99*96 

99*86 

Porr>^ity 




• 

19 7% 

a2-6% 

BjHKMftc gravity (|>owder). 


2'SSH 

2 d«J.5 


Ccml ; — 

C»K*rifK‘ value 
Indian Coal 


5H. The preHenre in India of deponite of cyanite and «illinianiie, 
the raw materialn required for the manufacture of what may 
, - . ,, . termed Mullite refjuctories, placea thia 

u lie re roctonee. country in an exceptionally favourable 

position for the development of their u^e. There are depo^^its of 
cyanite in Siug-hhuni jj[^ihar and t>ri#«a) and of Hilliinanite in 
AHHam and in llew^ State. The eipTolIatiou of thene deposits may 
enable India to take a leading ]mrt in the nroduction of the 
«OMalIe<i * Super-ref ractorie# and incidentally to benefit her 
own piuHsu indiLitry. ♦ 

54. (joal ij» used in Indian plaH> fatdories to heat the furnaces. 
In most cases the coal is applied directly; but in a few of the 

better equipped factories the heat is pro- 
duced in the furnace by the use of producer 
iras whirh is generated from coal. Heat is 
also needed at the ‘ glory-holes \ in the 
annealing process, and for other ojierations such as the joi|iia^ of 
bangles^ and the finishing of lamp chimneys and globes. Til ood 
is occasionally used to provide the heat I'equired for the annealing 
proeeas. For the various finiahiug proi^esses some factories use gas, 
wdiich is either obtained from a public supply or generated from 
petrol, and some of tbe smaller Jiangle factories obtain the heat 
required to join the l>angles from the flames of oil lamps. But in 
ap the factories the principal fuel is co|iy and it is therefoi*e neces- 
sary to ascertain how far the sort of coal which can be obtained 
in India has the qualities necessary to meet the requirementa of 
a glass workvS. ^ For this purpose it will be useful to see how it 
compares with the coal conimoiilr used in modern glass furnaces in 
England, Since coal is used /or the sole purpose of piuducing 
heat, the ultimate <'riterion of its value must i>e the amount m 
heat #hieh it gives out when burned^ a| its calorific value; this 

— — — .^1 1 

^ Fnwa Messrs. Bird and Oompany, KantardBiiiht. 
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upon it« i^oimpo&itiau and upon iU eompitraiive fiwdotii 
trom mh and moiature. When the aah and moisture contents 
are high, the manufacturer is pacing for a considerahle proportion 
of maierial which is not only uaele^, but which may also urevent 
him li^in obtaining the maximum heating Tulue from tne rest 
of the coal. Other factors to l>e loiisidered in estitnating the value 
of a particular coal are its coking or non-ci>king pioperties, the 
nature of the dame which it produces, the composituju of the ash, 
and of course the coat. Practically all the Indian glass factories 
use Beiyji^l coal; we have l>eeii told that ion siderat ions of freight 
have Ted one Ot* two of the factories in the Bombay Piesideiu'y to 
try coal from the Central Piovinces, hut that the saving on freight 
did not make up for the inferiority of the quality of the iH>al. We 
shall therefore ix>nhne our attention to the coal obtained from the 
dharia and Kaniganj coalfields. From a very large number of 
analyses made at the (Joverament Test House either for the Indian 
Coal Grading Board or for HiSj>j>liers of coal we have arrived at the 
fcillosiing average compositions for the two fields; — 


Tajilx XIX. 


VoUtilfMi. Fix«d Get Ism. Ash. Moisturo. 

Jharift . . , , 23 5 630 13*5 1 5 

Raniganj . , 32 0 55*0 130 4-0 

and we corafmre with these the*following analyses of various coal 
which has been regularly used in glass works in England: — 

Table XX. 


Anahfffi of KiujU$h Coah, 


or Slack . 

yolatilcM. 

30 58 

Fixed Oarbon- 

57*65 

Anh. 

11*77 

Motet ft rt 

6*5 

B. Washed Ooalit — 

1. . . . 

35*99 

WC54 

4*47 

8*23 

2. . 

avi6 

60*96 

3'86 

8*29 

3. 

31*25 

6199 

6*76 

4*27 

4. 

37- 17 

^ 58*30 

4*53 

10*80 

5. . . . 

35 05 

62*28 

2*67 

318 


• 

We note tbat the ash content of Indian coal is generally 
higher than that of English coal while in respect of moisture the 
Inomn coal generally has the advantage. But the ash and moi#^ 
ture content owe their chief importance to the effect which they 
produce upon the calori^ value of the coal. The calorific power 
of a fuel IS defined as ** the number of units of heat produced by 
the complete combustion of unit weight of the fuel ^us a 
eoal is said to have a mAmfic value of 18,000 B. T. XT. (British 
Tlunnnal TTnits) v^ji one pound of coal on complete comimirion 
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producei ettotigli heat to raise the temperaiore of 13,000 !ha* of 
water 1*^ F. Since the economic value of coal to a niannfaetnrer 
must depend umh the relation between its calorific ralne and ita 
cost, we have lormed an estimate of the avera^ calorifio valise 
per aima of cost for average Indian and English coals. A^ftar 
snaking allowance for freight in the one ease to Calentta and in 
the other case to London, for loss in transhipment between 
colliery and the factorj' (8 per cent, in India and 1 per cent, in 
E^ngland), and for moisture, the average works out to 186,000 
B. T. TT. j>et anna for Indian coal (Jharia 18o.3(N) and Baniganj 
184,200) and 100,940 B. T. U, per anna for English coaL The 
difference is mainly due to the greater cost of English coal in 
Ixmdon as compared with that of Indian coal in Calcutta and to a 
small extent to the lower moisture content of the Indian coal. 
The advantage of the Indian coal in these respects is how^ever 
partly disM'ounted by its higher ash content, which affet^fs its burn- 
ing qualities and (creates difficulties in stoking. Further, since 
the principal glass factories are located not in Calcutta, hut in the 
United Provinces, the freight charges payable hv the factories will 
generally exceed those to (^ulcutta, ami so the \ulue of the coal 
per unit of cost will he reiluced. The following table shows how 
the beating value of (Mml per unit of cost de< lines as the price per 
ton is raised by higher freight charges. 


Taiile $XI. 

Cetnp^imtire Coal Values, 

Bintanoe 



Price 
pos ton. 

Freight.* 

CiiaJ* 

held 

B. T. U. 
per* anna. 




(approx.). 



R*. 

Ra. A. 

P. 

Milee. 


Calcutta 


4 5 

0 

150 

( 185,000 

i 166,600 

Allahabad 

11 

6 3 

0 

350 

m,400 

Firoaabad * 

12 

8 0 

0 

700 

138,600 

Bahjoi 

08 

lu 

8 3 

0 

700 

( 128,100 

1 118,900 


ri5 




r 111,000 

Amhaia 

. 16 

UT 

9 8 

• 

0 

\,m 

} 104,100 
( 98,000 

paiaa Fond 

fjs 

* ^19 

12*4 

0 

1,250 

f 92,600 

1 87,600 

Ogak-Sandivla 

. 20 

15 6 11 1,350—1,600 

93,900 


♦ 

The factories kk the United Provinces can still «t their coal at 
It relatively cheaper price than factories in London; bat 1^ the 
time the ^1 has bAn transported to Bombay, all the initial 
advantafe has been swallowed up by higrber freight charges i the 
coal, irrelatively more expensive than ii^ London and it Eaa still » 

* TliftM rates do not iadade the 15 per wat^ wtieharae leeea^ imposed. 
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to belt tlie kaodieep of the higher msh fsontenl* MoreoTer> ^hm 
greetir the dietaoee the cool has to be tmoeported the greeter the 
riekft of loss on the way, anti an allowance of 8 per cent* would 
prolndbiy not be sufficient to coTer the loss of om between the 
ooUieryeand Bombay. Up to a distanoe of about 1,000 miles from 
the coalfields the fower cost and the lower moisture content of 
Indian coal give it an advantage when compared with English 
coal, in spite of its lower calorific value and its higher ash contant* 
The factory at Ainbala is on the border line, and the glass works 
in the Bombay Presidency owing to the higher freight charges are 
fit a disadvantage compared with factories in England. 

55, In other respects also Indian (ml bears comparison with 
representative English coal. The comnosition of the ash is im* 
portant bet^aiise fusibility in the ash, which 
increases with the proportions of calcium, 
luaguestum and iron oxides to those of 
alumina and silica, causes clinkering which adds to the stoker’s 
labour, bloc ks the tire, causes fdow holes by which (M»ld air may be 
admitted, the heating value of gas reduced and damage caused to 
pots, and may al»<3 lead to injury to the furnace bars and firebox 
refractories. The following Table shows the composition of the 
o»h contents of a few Indian coals as compared with some typical 
English coals: — 

Table XXIL 



Olftbiftsth 
FsnliiM . 

Ifl CI«M Jbsri* 
Icl CIam KtiSfanl 
riisiina . 


Compontiom of Coal ash*. 


SJO,. 



Al.O,. 

TIO,. 

c*o. 

MfO. 

SS 14 

RRj 

700 

2SS 

*i-7e 

1*10 

7«90 

les 

sees 

in) 

0-40 

oe« 

«d»l7 

ISO 

2*70 

1S« 

SS-47 

ISO 

SUO 

i-as 

iros 

o-ss 


4-70 

SISS 

I'SS 

4'06 

OSS 

9(y$7 

I’lS 

1-tS 

MS 

SI as 

S‘77 

ISS 

2' IS 

SS377 

l-SS 


<HU 

• 



It is clear that the Indian coals do not suffer by this companson. 
As regards coking properties, glass furnaces in general require a 


* The figures for tbe Indian ooMk were luppHed by the Indian Coal Oradb 
Ing Board whilst tiiose for fias^kli omh were isdected from a ntiniber pnh 
l|£od in the Fuel Beaeardh IWhnieal Fafpwr No. 23, DepaHment of Seietttifio 
and Industrial EesearcA, London, 1020. 
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(*onl which cokes partially, not one whicn gives a powdery coke, 
ijor one which forms dense hard coke. The majorrty of Indian 
eimls are of this meditim variety, and therefore aaitabie in this 
reipect for use in glass furnaces. When coal is used for direct 
firing, or in furnaces with internal gas prodm^ers, it shottld he irf 
the ^ long*flame ’ variety and bum readily, Indian coal gene- 
Millv is of this description and is therefore suitable for use in such 
concJitions. 

50. Uur conclusion is that the availability of supplies of coal 
in India constitutes an advantage for the glass industry. In its 
lower calorific value and higher ash, content 
Indian coal suffers by comparison with 
Knglish coal; but so far as most of the glass 
works in India are concerned these disadvantages are outweighed 
bv the lower cost mid the lower moisture content of Indian CToal. 
t^actories Hituated in the Honibay Presidency do not share in this 
advantage; and it might he worth iheir while to investigate the 

f Kissibility of adopting the use of oil fuel instead of coal in their 
urnaces. The calorific* power ot oil is uIkiuI 50 per <*ent. higher 
than that of coal and it is more uniforin in comjK>sition ; it requires 
less labour and storage room; it is cleaner, hancfier, more adaptabWv 
and easier to control. Put its greatest advantage over coal m^at 
H much higher proportion of its heating value can actually' be tiled 
to melt the glass tnan is the case with coal; even in the best gas 
fired furnace not more than 15 !>er cent, of the heating value (d 
the fuel vs actually used in melting the glass, whereas with oil 
the etHciem'V muv reach 50 per* cent. On the other hand the 
relative of oil is higher, and in an oil fired furnu<*e the wear 
end tear 'of refrio tories is somewhat greater than in one fired by 
coal or gas. Moreover, oil is not so suitaMe for a pot furnace as 
for tank furnace firing. Ai current prices the calorific vahie of 
coal per anna of cast at Pom bay is 8*3,250 B. T. U. as txvmpared 
with 82,222 for oil; and when the greater efficiency of oil firing 
is considered, it is evident that the question of adopting oil fum 
deserves investigation by manufacturers in the Bombay Presidency. 

57, The glass industry may be said to enjoy two special advan* 
tages in regard to labour. The first is that most of the factories 
^ are situated in the Fnited Provinces where 

lulnnir is available in abundance at far 
lower rates than those which obtain in such Inrge industrial centre# 
m ("Calcutta and Bombay. Whiy factories in the Fnited Provinces 
can get as much unskilled labourt^as they need at rates which vary 
Irom 4i^a«nus n day at Ihihjoi to 6 an^ui^ a day at Naini, the 
current In Calcutta is nea^y "double. 

The second advantage is the existence at Firorabad of a special 
class of Mnslilhs known ua ^ Shishgars ^ (glasa-tnakeTs) who have 
been engaged in the bangle industry for centuries, the art having 
been hande<l down from rather to son for many generations. K<4 
only ^ these people carry on the manufacture of bangles by the 
primitive method in which they have hereditary skill: but they 
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feiivt thowp themselves rapaWe of adopting modem metJiode with 
41 foiuiideiiible measure of success* 

6fiL The Indian Industrial Commission in paragraph 7 of it« 
note on the Manufacture of Glass in India (Appendix E to the 
Report) commented on certain defects which 
Former of then apparent in the labour employed 

* in factorit.« in India. And Sir 

Alfred! Chuttertou in his Chapter on the 
uianu&eture of glass in India in the Indian Munitions Board 
HaiHll>ook rej>cats ilicHc criticisms in the following terms; “It 
is true that a considerable number of men luive been trained in the 
lust few years by the Austrians and Japanese who were brought 
out to India in conne<'ti<»n with the pioneer eflforts to which 
reference has already been made. Cseful vv(uk has been done by 
the Paisa Fund at the Tulegaon (tlass Works in training glass 
blowers, and the exjiaiision of the industr)* under war conditions is 
finely due to the supply of men who have come from this place; 
hut the men are not well trained and the inferior uuulity of Indian 
glasswure is partly <lue to this fact. There are however signs of 
progress under the pressure of war demands, and this is satisfac* 
^as furnishing evidence that a well devised iw'heme for the 
tdpihing of glass workers will meet with success. During the war 
it was easier to find capital than lalmur, and the managers of everj^ 
factory have (complained of the shortage of skilled men and the 
difficulty in training fresh hands. At present the glass blower 
dominates the situation and thctpgil he earns very high wii^es there 
is much friction between the manager and the men. Tne glass 
industry has (H)me to stay; but without aid from the State it is 
likely* to make very slow pmgress in the future. Adecjuate 
urrangements aie neceWiry to provide for the thorough training 
of glass bloivers and men ti) work glass blow ing machinerj' .... 
it seems desirable that the next step in developing the glass 
indu’^try should be taken by Government and shouhl consist in 
establishing a glass factory quipped with an efficient technological 
hibointon^ .and provided with a competent staff of experts and 
skilled glass workers.*’ 

59. Thus at the close of the wnr, the difficulties facing the glass 
industr}^ in connection with lalmur were its scarcity and its lack 
of technical skill. The position to-day is 
Frasant (^dtitoe yf difterent. In spite of the incTemw' in the 
Jtistcy. ^ ^ number of factories there are no (*omplainta 

now'^ of shortage of labour, the industry it 
no longer at the menw of the glasn blower and we have heard of 
no frieiion between masters and men. Nor does it appear that 
the skill of the Indian glass blower and the artisans is so markedlj 
inferior aa to constitute a handicap to the Indian industry. At 
present a skiUed workman has little incentive to keep his work w 
io a high standard. All the Indian factories attach far tdo Httfo 
importMEice to the quality of their products; and when the qpinage- 
xnent will pass work of Jhr quality, tha workman naturally thinks 
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that anything will do* Another ineentivt to good wofk whkh w# 
hare lonncl in only one factory in India is the payment of wages at 
piece work rates w ith insiitteiice ujwm quality ^fote paTment; an 
extension of this system would certainly improve the quality of the 
work turned out. From the work which we have seen in the 
different factories which ure have visited we have formed the opinion 
that the inferior quality of much of the glassware made is due 
not so nitich to lack of skill on the part of the workman as to lack 
of organising ability on the part of the management. The skill 
displayed for example, by the man who in the manufacture of 
bangles manipulates the glass which is being wound on to a 
rtdler in the uirm of a spiral, is of a high order. Most of the 
Austrians and Japiuiese, from wdioni in the main the Indian in- 
dustry acquired a knowletlge of its present methods, have now dis* 
appeared. One of the new bangle factories employs two Japanese 
artisans; and in the Allahabad (Hass Work^ tnere is an English 
foreman in charge of the machines* an Austrian glass blower and 
a Japanese. On the other hand, the Fourcault sheet glass maVhines 
at the TTnited Provinces Olass Works arc entirely in the charge of 
Indians, For some time after their erection, Belgians were 
retained to siqiervise their working; hut the last of the Belgians 
w*a« sent home aliont 18 months ago; and since then the m^emnes 
havj been operated successfully wMthoiit tlieir assistance. We see 
no reason why what has been done in this case should not be 
achieved in other factories; it should not be ncicssarv to retain the 
eervices of European, Japanese or American lalwur either on the 
machiiieiy or on the manipulutioii of glass longer than the period 
required to train Indians to do the work. 

(50. The value of the glassware imported 
Market : Import*. into India in eac h of the last five years is 
shown in the following table: — 


Taiu.k XXIII. 


Art4cl««. 
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The l^ve table repit»dttees the valuee ahowa ia the T^ile Batumi 
uud^ jflassware. There are, however, at leaat two kiudi of 
ware imich ate aoi iacludedi under this head ; eljartoia llghti w^lhi 
are included under In^triimeuta and have omj? been ahowu 
separately iu the Trade Ilatuma sine© April 1931; m the 9 monthi 
April to I)ec‘einl>er 19jU^ the value of the importa uader^ th^ 
hf^d is recordeil a« lakhs; but this figure presumably 

inHu^Wthe vj^^ metal ettings as well as the ^ass in the 

bulbs. Glass tiles are iueluded under lluildiug Matermls and are 
not shown separately even now. In 1913-14, the year before thd 
war, the value of the gla»sa*ure imported a^as Ks. 194*53 lakhs. 
The effects of the outbreak of the war are shouu by the fall of th© 
value <»f glass imi>orted in 19l4-lo to Us. 9tro3 lakhs; and iha 
increase in the value of the imports in ilje later war vears repre- 
sents an inereaf^e in prite rather than in <|iuintitY* Inimediately 
after the war there vas nn enormous inrreaM*, tne value of the 
imports in leaeiiiut: Uh. 337*ti*J lakhs. And in .I'cvent 

ve§rs up to the dejoession u»hivh is refiectetl in the figures for 
193bdtl, the value uf the import.s hm lemauied on the average 
routld about Us. (-rore*'. Xor has il»ere been any marked varia- 
tion between the \ears ami HttiO-dd in the value of the 

various kinds of glas- impoited. ('oinparod with the figures for 
192t>*27 the [»rin(‘ipa] vaiiations in (hose for 1929-30 are increases 
of Us. 4*14 lakhs in the east* of tahleware aiul Us. 1*71 lakhs in (h© 
case <)f lampuuie; and ilerieanes of Us. 5 ()2 lakhs in the cas© of 
other glassware. IN. 0'9S lakhs in the case of M*ientific i^lassware 
and Us. 9 ()9 lakh in the case of sheet and plate glass. The Trad© 
Returns show the r|uantity as well as the value of the imports in 
the ease of heads anti false peiiils, holder and sht'et and plate glass 
and an^exainlnat ion of these figures indicates that there has been 
a greater increase' in the quantity of g<xtds im|K)rted than is 
suggested bv a stinly of the values aloinv Idius in the case of 
l>eads and false pearls, while the quuntity iintxirted in 1929-30 was 
6’4 per cent, in exfavss of tlmt iin|Hjrted in 1925-20 the value of th© 
imports in 1929-30 was ItVl per cent, less than that of the imports 
in 1925-26; and in the case of ls>ttles, while the quantity inij>ort©d 
in 1929-30 was 30*9 [»er cent, in excess of the imports in 1925-26, 
the value of the imports in the later year was only 4*8 per cent, 
in excess. On the other hand the quantity of sheet and plate glass 
imported has remaine<l fairly constant, while there has been an 
increase in their value by about 10 per cent. Of the total value 
of the glass and glassware imported in 1929-i3(), 29 4 per cent, cam© 
from Japan, 28*4 {>er cent, froig Chechoslovakia, 13*6 per cent, 
from Germany, 9*5 per cent, from the British^ Empire and 9*4 
per cent, from Belgium. Since 1925-26 Japan has gained appre^ 
eiably jn the Indian market at the expense of Chechoslovakia, 
Ctermany and the British Empire. The following Table shows for 
©aeh class of glassware recognised by the Trade Boturns the per- 
centage of the total value of the imports which came to India in 
from each of thej>rincipal exporting countries: — # 
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Tabus XXIV. 


Petmnfaffe af vaxhif of earh kind of glassware imported into India 

in 192940. 
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(il. Sir Alfred Cbattertoii in 1919 ehlimated tbe value of tha 
pliijisware made in India at n^ughly oue fourth of the value of 
iinpoHetl glansware. The value of 
ladiati mttnuliictum. the in 1917-18 was Be. 162 lakhs; 

and hiH estimate of the value of the glass 
made in India was approximately Its. 40 lakhs of which Ba. 20 
lakhs represented the glass bungfe trade of Firosabad. We have 
seen that the average value of the imports of glass between 1925-26 
and 1929-30 was anout Its. 250 lakhs a year; so if the proportioii 
of mantifiictured goods to imported has remained constant^ the 
value of the glass mainifaetured in India should now be about 
Rs* 60 lakhs a year. The Allaliabad (Jlass Works have in fact 
estimated the valhe of Indian nuinufactui^ kMlay at Ha, 60 or 
Bm, 70 lakhs a yehr, while the Ogale Glass Works indicate Re. 50 
lakhs as the present value of the glassware made in India. On the 
other hand file Glass and Bangles Industrial Aasociation of 
Firoiiabad estimate the value of the outturn of bangles alone in tho 
various factories at Fircusabad at Rs, IIS lakhs a year. We havo 
ah*eadT referred to the expansion of the bangle indnatir 

which^has taken place at ^’roambad since«iil925 ; and ire consider it 
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1# thttt Uie auuuttl onfturi) of bangle may aot be far 
shoi^bl the figure given by the As^KH^iation, But we cannot lygatd 
theie fi|rures otfaenriee than a^ npiuroximationa: no utatistic?. of 
production are ixunpiled oi publi^hcu; and the mantifacturere have 
not li^i able <4» give u^ precise infortnati^n regimling their po- 
duction. Con8e<j«ently we aiv not inn jK^sition to frame more than 
a very rough estimate of the quantity or value of the glussware 
tnanulaciureti in India tCMiay. With reganl to (ertain kinds of 
glassware however we have been able to form more definite 
opinions* Sheet glaan is at present made in only one factory and 
we have aseertaiiied that tlie ai tuul outturn of this factory in IHdO 
was approximately 30dHK) boxes of 100 mj* ft* each or a total of 
3(),(WldW)() s<|. ft. as ('ompured w ith approximately «q, ft. 

of plate and sheet glass imported of %\hi»'h we may assume that 
about l,40,()<btKMI sq. ft. were sheet glass* Similarly in respect 
of bottles and phials we have been infoimed of the output of five out 
of the twelve factories in whicli they are made: and tnckmg 
allowrance for the piodmt% of the i^ther small factories from 
wlii< 4 li we have not received inf<»rmation we assume a total output 
of loO.tHKI groHK of bottlei; and phiali*^. as compared with TO.’i.tKK) 

f Timn imported. As regards bangles tin* value of the imports iii 
91ft)*d0 was Rs. Ho lakhs, so that even if the FiroEabad estinuite 
of R'‘. llo lakhs as the value oi the present output of the Indian 
factories is approximately «orrect, there is still a considerable 
market open to capture bv the liidian uuinufacturer. The position 
Hs regards lamjjwaie and mi'^cellaneims manufartutes is more 
obscure, but the information which we have received suggests that 
the piesiuit output is alxmt gros*. a year whi<h at an 

average price of Rs, 10 a grross lepiesents alxuit Rs. 10 lakhs; 
and long* as R«. 20 lakhs wairth <>f lampware is inqauted it 
evident that the Indian manufacturer still has plenty ot scope for 
expanding his industry. The l>est estimate we can make rd the 
Talue of the gbo^^ware now manufactured in India is as show^tt 
lielow : — 


Hf. hilcluj. 


Banglf^s 

llfctiO 

Bnitkw und phials 

m 

Lampware .... 

16 00 

Sheet .... 

2'60 

• 

14(100 


02. We are now in a position to form an estimate of (be Indian 
Ttarket a« a whole by taking the value of the goods irnpoiied 
^ ^ . together w ith that of the Indian manufac^ 

of tofl »«k.t. 

193(V3I reflect the aniTer«a] trade depression and we therefore n«e 
the fifruree of as representinp more normal ronditiooM and 

thna afford injr a more esojprect view of the relation betwei^ tUI value 



m 
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of the auiaafftctiind ia lAd> iSid that of importoti |giM»> 


Tasle XXV. 



Valtie of 

Table of 


im porta 

maniilaeiated 


inMO. 

in India* 


Ea^lAklM. 

Hataklia. 

BungWii ...... 

85 23 

11500 

BeadU and laliia pearU 

3061 


Bottlifs and phials .... 


630 

tiatnpwom 

21 m 

low 

Bca^ntiflc ^ p ^ • 

1 :i4 

■ 4 . 

8bcetr and plate . ^ . 

m-97 

SRj 

Tableware 

132U 

• 4 . 

Other sclajwiware .... 

29 P 2 


Total ' . 

2.’51 93 

14000 


If our ralruIntion<^ ot tlu* prcMliictH of Induiin far tori**« are r<‘a‘W)uably 
correct, the Indian induatry, which in 1910 supplied onc-foiirih of 
the Indian market h now supplying about huU the market for 
Imnglee, iM^nds and false pearlsi and rather less than one-sixth of 
the market for other kinds of glasHwaic. Taking bangles, beads 
and false pearls tfigetber, being artodes of a similar nature, 
we find that the Indum market i*til! affords ample m>|»e for exten- 
sion ot the Indian industry even if 'we accent the figure of Ils. 115 
lakhs as the value of the articles now manufactured in the couiUry. 
We have l»eeii informed that India is prarficallv the onlv market 
in the world for gla^H** luutgles; and there is no reason wW, with 
improved and more et^onomical inethcKls of nmiiufacture, the 
Inninn factories should not jiroduce all the qualities and varieties 
of hangles required to meet the demands of all the markets in the 
country* Of the Hs. d9-49 lakhs worth of lK>ttles imported 
approximately lls* 15*5 lakhj^ worth were soda water bottles, with 
wnieh the Indian manufacturer has hardly begun to cwipete; the 
value of other l>ottles and phials imjKwted was about Rs. ^4 lakhs, 
and when we consider that the Itidiau industry now produces only 
Ra. t>f>0 lakhs worth of Imttles which represent less than a third of 
the eapacitv of the works now^ (equipped for the manufacture of 
bottles, it IS evident that the mapet is ample to absorb not only 
the whole of the output of the present glass factories working to 
full capacity, but ,]<> afford scoped for the establishment of new 
works. As regards lampware the %ttre» in the table are not 
ftrictlv compyable; for the figure of Rs, 16 lakhs under Indmn 
manufacture ineludes besides lampware various other kinds of 
blown and pressed ware, and is roallv comparable with a figure 
which jncluaes besides the Rs* 21*08 lahhe shown against kmpwiire# 
part of the Rs* 13*!^ lakhs shown against Tableware and part 
el the ps« lakhs shown against * glansworo ^Vj thsee 
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is HfD tAAmm why the IndiM indii»tq|yihould not enptnrt n owtl* 
doimhio purt of this businoss. Th§ mpaei^ of the two fiM;iorieo 
now equipped for the prodaotion of sheet giaie is mboot B«. 10*82 
lakh«#worth a ymt; from information received from Collectora of 
(Tniloiiift we find that in the last three years the value of the iheei 
glaaa imported was roughly double that of the pbte glass. So, if 
Ka. 20 lakhs of the 3(V97 represent sheet glass, it will be seen 
that there is a tonsiderable iimiket open to the Indian industry 
beyond the rapacity of the factories non’ making that kind of glass. 
It is perfectly clear that apart altogether fn>m plnte glass, scienii* 
fic glassware, the best tableware and elwinc bulbs, which the Indian 
industry has not vet attempted u in India a market 

sufficient not only to uhsf>rb the %noIe of the nroducts of the 
factories now in existence, hut to encourage tne establishment 
of new’ factories. Nor are the opportunities ot the industry con* 
fined to the Imlian tnaiket; there has ahva\s Wen an export of 

f flass fiom India; in ISK'kSi) the valtie of this exj>ort trade 
chiefly bangles) wa^ Kh. (^4,? lakhs. In the \ears before and 
duiing the war, it varied from Ks. 3 to IN. 7 o lakhs, aWut IN. 1*5 
i#khs representing Indian manufartuies and the balance re- 
export of imported wate-^. Immediately after the war there waa 
a sudilen iiicreane in e\|MMt*i which reached IN. 19'0 lakhs in 
1919-211, since when they have fallen steadily to IN, b lakhs in 
1929«10 and lis. d lakhs in Ilf Kkdl. Mod of this trade is with 
cxiuntnefi to which Indians emigrate, c.y,, (%nlou, tho Straita 
Settlements, Inio, Alien ami Arahia, Kast and South Africa, the 
Fiji Islands; and there is no lUubt that it reprejHUits largely glass 
bangles which aie reijuned just as much abroad as at home. We 
have i^»o been informed of exports by land to Persia, Afghanietiiii 
and Tibet though we have not sf*en any figures indicating the extent 
of this trade. Another consideration wbiih favours tne develop* 
meat of the glass industry in India is that at present much leiie 
gla$s is used in India than in other countries, and that a much 
more rapid increase in the demand f<ir gla'^sware may reasonably 
be ex[>ecied. But even without antinpating the future in this 
way a consideration of the present imports into (he country indi- 
cates that there is already a market waiting to alrsorb as much 
glam as the industry in India <an produce. 

63. Our examination of the various factors which constitute 
the natural advantages postulated by the Fiscal Commiasion in 
Sammsrv industiy which advances a claim for 

protection lias satisfied m that the glass 
industry subttantially complies with this condition. Of the raw 
miiteriala, is the bulkieft and this is present in abundance, 
and there is good reason to think that by suitable treatment much 
frf tte Indian sand might be rendered fit for the manufacture of 
^ beet glass. So da as h is not at present obtainable in the country 
but this disadvanti^is Iiabnced by the other natural advantagei 
pswiiiiised by the industry. The manufacture of soda has been 
amoved sttoeessfully in |pdia; and there is good reason Ibr Hrpeel* 
ing an early rmmmption of its manufacture when suppliea w^ at 
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once aTatlable in tk« coautry. Ujge i# RTaSald* 21 oa- 

lisuted Of othir nw m*t«m!iiiiadli unall 

&re required that in their daae the queetion of advantage hardi^ 
arijm; but mm* ot them, e.o., saltpetre, borax and mangaaeae 
dioxide are readily obtainable. The presence of suitable niftrae* 
to iy nia teriale and the quality of the coal available in the ooontiy 
oonsmute definite advantages. T he disadvantages ascribed to 
tadian labour at early surveys of the indnstr}' have now largely 
disapneared and <»rtainly do not outaeigh the advantages of its 
abunoance and its adaptability. And finally the existence of a 
great market throughout tiie cfimitry, whuh may be expected to 
expand even more rapidly, thgli in ot her countries, and the oppor> 
tunitiM for export both by eil and land constitute a furtbsr 
advantage. We are therefme satisfied that on the balance the glass 
industiT does possess stn l! nut oral advantages as to justify its 
ciaiin for protection. 
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mi# CMb for ProteotloB and PropoMls for Aatistano#* 


64. Vtidtr our termi of reference we wre required to ecKamme 
jJl representation* received by the Oovernment ol India from 
manufacturer* of glaaa claiming protection 
^ file glaa* induatrj' along with anv other* 

* of a similar nature which mav be brought 

to our notice in the course of the enqttii|y. The original repreeen* 
tation from the All-India Glass Mar^cturera* A««ociation to the 
Government of India was dated 4th July, 1926, and in it they 
claimed that protection should be granted to the manufacture of 
nil classes of blown and pressed glassware and of bangliNi. Subse* 
quently in 1929 the United Provin<*es Glass Work* applied for 
protection also for the sheet glass industry. In addition to these, 
the AllaBabad Glass Works, Naini, in Aeir representation have 
asked for protection for figured and ribbed glass. The princinal 
classes of articles may for the purpose of our enquiry be classined 
jk% follows: — 

(1) Sheet glass, plain and figured, 

(2) Blown ware, bottles and phials, gloWs, chimneys, 

iars, etc., ami pressed ware, glass (ilea, inkstaMi, 
bowls, dishes, etc. 

» 

(3) Bangles, beads and false pearls. 

In discussipff the applicability of the second and third conditiona 
laid down oy the Fiscal Commission and in determining the 
measure of protection re<|uire<l, if any, we propose to deal with 
etach class of glassware separately. 


(1) Shfet glas$^ plain and figured. 

65. Plain sheet giaas is manufactured at present only by one 
factory — the United Provinces Glass Works at Bahjoi. We 
estimate that taking sheet glass at an 
to thickness 1/16' the 

^ lael^. annual canacity of the factory is 116,240 

boxes of 100 «q, ft. each. At current prices 
this represents a total value of over Rs. 7 lakhs. The Trade 
Betums do not show the quantitv or ♦value of imported sheet and 
#late g^ass separately. But on tlie information supplied to us 
■ikdloctm of Cnstama in r#ply to our enquinen, we nnderetend thnt 
judged W T*}qe the imports of ebeet genemlly exceed thoee of 
|tl»te. Hie total importe of ebeet ttad plate in waa Be. ^87 

laUu and we are inclined to think that afioQt Re. 16 laklui out 
nf tlus TCfpreeent the mine of dieet imported. The annual 
•mipadly of Ae riieet gjam factoty at Bahfoi ie tbue nearly^ half 

f 88 > 
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the miirket for jsheet iti India. A 

existing market hr sheet glas« b 

a factory 1ia%nng a mpaeii^ i^imvalen to nearly 
half the Indian niitrket nlwiuld he in a position to coiuinand m 
subatantiai portion of the market existing in the poets. It ia 
therefore necessary to consider whether a factory situated at an 
iipf*oitntrv centre such us Itahjoi is suitably Icaiateil with reference 
to the market. In this respect u faciorv sitnated in Calcutta ba a 
an appare nt advantage. Moreover, Calcutta S muc^n^ftr Tne 
prmcipaT c<mTftel<^^ India and since rytd is a very important item 
of exfieadittue the rimnufacture oT^dass, this <K>nstituies an 
additunml advantage for a fuctoiy hw^iiteil in Calcutta. Further, 
so long m the Indian glas^iidusirv i« dependent on import^ sod a 
asht a factory in (blcutfa will save the cost ot trans{>ortiug its 
Soda inliilid. liefore, therefore, we <uii usainne that the location 
of a fuctorv at Btthj<u is not unecouomicai us compared with one 
at Calcutta it is neccHMirv t<i toiisider the relative costs. 

Gti. The Hand rc<iuiied hv the liahjoi fuctorv is obtained partly 
from Burg^aih vvhi< h i« at a di.stunco of -iGd miles fi<on Babjoi and 

jnully Ihiiii Stvumi Madhopur at a (fistaiK'O 
BUaiitton of Biiited of 04 [ mtles; Hand is nl»ti»ined in Calcutta 

L"t.Z.,°'ri In.... .I.e l.i»J 

over o(M) iiiucs. ihe present riites for sand 
delivered at %votk.s are apfiroxiinately 10 annas 0 pies per mauud 
at Cah atta and 7 annas 0 i>ies at Bahjoi and the <juantity ie<|itired 
per ion (»f sheet glass is 1 .(iliO lli. (in these fignies tlie cost of 
sand f>er ton of glass may estimated ut Rs. 4 less at Bahjoi 
than at Cuhutta. The railway freight on soda from Howrah tO" 
Bahini is 14 annas pci cwt. The price of smla ash Jor delivery 
in fne Vnited Bioviiocs is hovM*ver Jess hv 4 annas per f f.o.r, 
CaltMittn. The nett disadvantage is theiefore 10 annas which on 
the qUiUititx ccmsuuied pMO Ih.) arnounts to alxmt Ks. 0 per ton 
of glass. Idme is ohtaitjed at Bahjoi in the form of linietitone 
from a distance of 450 to 48(» miles, while in the largest gla«a 
factory in Calcutta it is obtained from Kutni al>out (>50 miles from 
Calcutta and is bought in the form of burnt lime and employed aa 
a mixture of burnt and slakerl lime. The price of Hmestone at 
Bahjoi is 0 annas (> pies per rnaund while the price of burnt lime- 
at Calcutta is Hs. ii per tuaund. Before the burnt lime is used it 
is slaked. Assuming a loss on ignition of 15 per cent. 300 Ib. dt 
slaked lime (equivalent to 255 lo. of burnt lime) may be substi- 
tuted for 471 lb. of liineston^. Accordingly the cost of lime per ton 
of glass may^W estimated ak Us. 3 less at liahjoi than at Calenlla, 
But we have no information regarding the cost of burning thw 
limestone to lime, and since this acscoun^ in part (or the ditferenew 
in prices^ we propose to neglect any advmntaqpi wbidh Bahjoi may 
have in the case of this material. The freight m salt oale ItmiSr 
Calcutta to Bahjoi is Bs* H-IO per cwt. and on a eonsumptioii el 
122 lb. represents a dhpidvanlage of Be. 1-3-5. Olhw raw 
Igls are used in negligible quantities in the manulacture of i^oet 
glass and may be disregarded in^^diacussing this question* Am 
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tiie rates are R»* 8 per ton delitered at Caktitta and 
Rb. is jp«r ton at Bahjol. The pre«»eiit commniplion may \m taken 
4ppioxnm4te)y at S tons of coal per ton of sheet g laas> But mmk 
aliowaneeimuet he made for waauige in fhuiiiB ^d the preaenee of 
jlaek whi^ the factories are at pre*ie«t unaWe to utilise. Arcord- 
ini^y it may W eatiniateil that the eost of coal jier ton of gla»« 
is K«. 128 at Calcutta and Ils. 45 at Bahjoi. Rates of wages are 
conaiderahly lower at Bahjoi m may lie expected. If we take the 
rate of wages paid for unskilled lalmur as our standard the t'alcutta 
rate is more than double that in for<e at Bahjoi. The present ('Ost 
of labour j>er (on of glass at Bahjoi in approximately Rs. 19 and 
on the I’atio suggested, the (xist at ('alcutta may lie fixed at not less 
than Rs. .18. As regards freight advantage on finished gmals it 
is difficuH to arrive at any reliable estimate. But an approximate 
idea may lie obtained by assuming that on full output the sales 
will lie divided in equal proportum between port and upcountiy 
and that a place like Allahabad situated midway between Bahjoi 
and Calcutta represents a typical upcountrv market. On this basis 
the freight advantage for the Bahjoi factory per maiind of sheet 

f lasH including packing in u|aouii iry ppirk ets is Its. mid (he 

icight disadvantage in Calcutta \<* R^. 0-144) represiuitiiig on the 
whole output a nett advantage of Rs. (b2-(» per nuiund or us, 4-4*0 

f ier ton of sheet glass. The jxisition may lie summarised as 
ollows : — 

Tuu.k XXVI. 

Adt»nit^<i* for Bahjoi sn cornpaml wafaPCalctitU 
ditto ditto 

• 

8*nd 

Seda 

Saltcake .... 

Coml 

taibour .... 

Freight on gksii 


Total 


}»luA |H r tun ' f Itisw 
aiiiaiA t. M 


K« 

A. 

r 


+ 4 

0 

0 


-3 

0 

0 


^ 1 

4 

0 


-17 

0 

i) 


4-l» 

0 

0 

/ 

44 

4 

0 





# 

46 

0 

0 



With a gradual increase in the output of glass at Bahjoi, the 

inereaMid demand for labour may result in some increase in tbe 

rate of wages. On the other hand, there is coitsidemhle room for 

aoonoiny in the use of coal as compared with the prcselit consnmp- 

tkm of 3 toni per ton of glass and every reduction in coal consump^ 
tim will reduce the disadvantage of feahjoi under that head. It 
ii naooawiry to cR|dain that the figures arrived at should not be 
FMpfded m poaseeiiitg exact validity but rather as illustrating the 
mwtive poettion of port and upoountrv eentrm of production. 

mn „ * . • • ah 1 xV-A xi..^ 
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67, We proceed no* to exnxaine the ooet of mna n fretariny 
sheet glaea et the BeUoi fectojy. The works ezmnditaFe per 
WoHu TiKBuiitnnt M XvO ceeee of 100 etj, ft, eeco dnrtng 
Behjoi in tlw iMt thw* three years of its working ae eulftnitted hf 
, the Company is as foUowe; — 


TmtE XlVir. 



im 

1290 

19SI 

Kaw nuhtvriAli — 

Rs. 

Rs. 

Rs 

(o) Stud . . « . « 

46*9 

4d-6 

46-6 

Sod* Mh ftod Mltcftko . 


215*3 

212*7 

(e) Limofftoiko , , . . 

17 4 

17-8 

18*7 

(d) Rofr actor (mcludinw re- 


220 

18-9 

133 

Works labour .... 

119^4 

110*0 

104*0 

Power and foal . . , . 

aeO'O 

298 3 

251*4 

Supervision and office estaUisk- 

ment 

442 

411 

31*5 

Packing 

117-2 

110*7 

90-0 

Belling expenses .... 

232 

30*9 

305 

liiscellaneotii (including depre- 

ciation .... 

88*0 

77-0 

540 

tTorsn . 

1,069*3 

965*1 

850*7 


The percentage of breakage in the factory is at present 19 per cent, 
as against 34 per cent, in 1929. Practically the whole of the- 
broken glass is re< melted and used for manafact\ire. No credit, 
however, is taken for the value of the broken glass in the cost 
statements. This is in «acoordance with the generU praotioe of 
glaw factories both'^n India and elsewhere under which no itcconnk 
Ts taken of the cost of broken glass either on the debit or the 
credit side, the expenditure under this head being aet dl against 
ths credit raised. 

68. The total output in cases of 100 square feet was 34,960 Ufc 
1029, 86,200 in 1930 and 29,817 in 1931. In jndging the effect of 
variations in output on the works expendi- 
in turstit is necessarv to take into account the- 

iS’Sm'^'SSliiied. num^r of days for which the fac^ 

< in dperation in eatui year. The total 

number of working days in 1929 was 308, in 1930, 271 and in 1931, 
159, giving a daily output of 1 13-5 cases in 1929, 130 cases in lOSO* 
and 187'^ in 1931 against a maxiawtm daQy^ of 3M oasew 

per day. The increase in the daily output since 1929 expUdne to a. 
laxfe extent the redaction in the expenditure on power and fuel, 
•iiioa Itoth the fnmace and the mwtbines srers worked to gtm^ 
%apaeity dnring the period of working. A larger daily 
also accounts for the reaction in tie expmditore on works lahouSt 
the hulk of unskiUed labour being emph^ed at daily rates. 1%w 
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r»dwt^ UEder AuperFitiou sEd office ealEblieiiEieEl ui W4l i# 
EBliiNs^ due to the retrenchment iu the eeleriet of the iteff eud the 
reductxoE in ItKH) ae compared with 1929 nm due to the larger out* 
put iie 1930. The miiiceilaiieotte items which consist of etutiouen* 
chargee^ rent, taEes and depreciation show a very coniiderable 
reduction in 1931 as compared with 1929. Che reiluctioii is maiwij 
under depreciation which is calculated only ft>r the actual t>erio4U 
for which the factory worked, the period of working in 1931 laiing 
little more than half of that in 1929. The reduction in the expendi- 
ture on materials reflects to a large extent changes in prices. That 
under refractory materials is due to the ftict that the ('ompatiy ate 
now able to make a eonsiderahle propoHion of the refractories they 
re^juire in the works. The only reiractories now imported are a 
few clay blocks used in the tank furnace where wear and tear arc 
most severe. These blf)cks made of (irossalmerode clay are imported 
from Germany. Furnace and dniwing hlmks (debiteuses) are now 
made locally out of Indian hiwlay from dubbuljmre whilst silica 
bricke are obtained from Kumardhnbi, The reduction undei*i|>ack- 
ing is due to the increasing use of packing materials available locally 
in close proximity to the works. The only item which shows an 
increase in 1931 as compared with 1929 is selling ex{>enHes and this 
IS to be traced to the keener competition with iinjMirted sheet glass. 

b9. We shall now attempt to estimate the extent to which these 
costs may be reduced in future. It is very doubtful whether any 
. reductions can W made in the cost of 
works’e^ ^ ^ materials. Reduction in the expenditure on 

materials * is possible in two ways — by 
economy in the consumption of materials and by reduction in their 
prices. ♦ The latter depenefs cm several uncertain factors, especially 
in the ease of soda ash, which for the time being is imported, and 
since soda ash Is the memt expensive item among the main raw 
materials it is ira^Kissible to malce any estimate of future costs. As 
regards the quantities? of materials consumed, the level of consump- 
tion already attained is such that it is hardly likely that any further 
economy may W achieved. According to the present practice of 
the works, assuming that only pure dry materials are userl, the total 
weight of the materials used per ton of melted glass is 2,735 lb. 
made up as follows: — 

U. 

Band . . 1,623 

Soda ash • .... 519 

Ltmeetone . « 471 

SiUtcalw • . m 

t.796 

•y. 

This jriirwij • lom in meltinfr of 18-0 p«‘r cent, of the total weight of 
aantertals »nd k the minioium which can he expected, for if the 
Hwteriala contain moistnre, the qnantitie* of naateriniA it«^ per 
tPn at fines will i^ture to,^ mcreaeed in {noportion to the fftrattni’e 
dmleitt. In addition Iom of material by Tomtiluatioa in the lor. 
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ntm, my S U>6 pmr ntwit be imkm into ikceoiml. It i# olmove 
ilt»t netiiier ike eotl et mm niaierieli nor tkai el peddng imu be 
rediioedi by ftaeoe of tneremie in ou^»til except to the exiwt Ukrnt 
purcJmaeif in bulk mejr eecui-e more le^oumble quototioi^;^ from 
oealeri. l[hi«, howeriir, in the eircitinetencee, u e e^ligible lector. 
The moit important ilein under which reduction in C4>et may he 
reasonably expected is {lower and fuel. The consiunption of coal 
per ton of sheet ^Ibim in 1931 was 31 ton*. It i« admitted by the 
Company that this fiffure i* too high and that with improved prac- 
tice and larger prmluction it can be brought <loa’n <o 2 tonii. Ac- 
cording ti) our infomiation the consnmption of coal in Helpian eheet 
glttSfi work* emfiloyii^ the same machiuerv at Hahjoi doe* not 
exceed 1*^18 tons. Tnis is coal of itinsiderably superior calorific 
efficiency to Indian coal, and making allowance for this and other 
factors we think that a cHmsumntion of 2 tons may be regarded as 
lieitig within the reach of an Iiicnan factory. On this basts the cost 


of coal per 103 cases should come down to ^of the i\ si in 1931 or 

t *'* 

R*. 102. Home alloa’uiice, howe\M*r, should be tnude for the 15 pei 
<^ent. incmnm in the freight on coal since danua^rv 15th. Im luding 
this, the future ccwt of coal per 100 rases may be taken as Ks. 175. 
As regards olhei items of exjiendiiure, it is reasonable t<» assume 
that if output is increased some reduction will l»e ix^ssible under 
each of them. Works labour includes a eonsidenibie (complement 
of skilled and trained lalHuir which must 1 h> kept in ernpforment 
even in times of reduced output, the cost of uUich when piodiiction 
is incmised is spread over a larggr output. For the same reason^ 
a greater reduction should occur under supervision and office estab- 
lishment. An increase of output might jieiessitate the employment 
of tt few additional hands for supervision and clerical \\t>rk;^but the 
extra cost of this esiablishinent ivoiild ('crtainlv W le«is than the 
cost of the additional labour re<|uir€*d and conse<|uently there should 
be a greater reduction of cost per unit of out nut under this head 
than under the head o( labour. We think that if production is 
increased to the iimxinnim capacity of the works or moie than three 
times the annual output of 1931 the following redin tions on the 
T931 costs should lie jwissible : — 


Bs 

Works labour at 20 per cent SKVS 

^ttperviskm and olhoa astablishment at 30 per cent . 0*4 


The only other item under which coat may be reduced is ' Mia* 
cellaneous ’ which includes rent, taxes, stationery and postage, 
and depreciation! According to the usual practice of the Board we 

S ipose to consider depreciation separately under overhead charg«^. 

e audited jBgures for 1931 have not vet been published, but we 
find from the profit and loss statemnt §Sar 1930 that misceUaneoiis 
expenses including postage and stationerv but excluding depiecia- 
tion uimmnted to approximatelv Rs, 3,000 which on the output 
1931 amounbi to Rs. 27 per 100 cases. We assume the imme eoo 
penmture for 19SI. An increase el out||iit will invtdve no inersMi 
m vmi or tame, tbox^tb khm will be aome inereaae in the cost d! 
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and siaUo»«r^. Od the whole we consider it prolmble ilial 
M iMrentad produetion there will be a saving of expenditure pet 
unit tmder this head of 40 per or Re. ItbH. The fotnl wwfai 
exjj^ditnre on full output per lUO casee may b«f citiioated aa 
loQowa:-^ 


Table XXVIII.'^ 


Worito Ex|>eitdiiure, 1031 . . . is50-7 

Utdufi — 

Ui. 

Power atid fuol 70-4 

Work* iftimur 20 8 

8u|>€rv}aiou uad oflu-o ^ittaldtahm^ni 0*4 

Mt»ef»llaiiooUii, r«uit, taxwi and lOH 

1174 

Future ox|>endituri> 733 3 


The Company have imiuderl dejireciatioii iu iiitoi ^tuleineul of 
works expenditure under the lieatl * Miscellaneous *. The total 
charges undei lumellaneous iu lydl aiiiount iu Hs. o4 per 100 tsa»e.-i. 
W e have taken Kh. 21 as the luitiirallaiieous expenditure in iifdl f 
depreciat iiiu is omitted. Hence the future woiks expenditure ex* 
cludin/f depriH iation btHoinee Rs. lews its. '^^7 or R«. 7<Mi'd pai 

100 cases. We rej^rd a figure of Us. 7 per case of 100 sq. ft. 
as a reasonable estimate of the worke cost whicdi may be attaineil 
on full output. 


70. In estimating the overhead « barges of the factory, we pro- 
pose to take the present blink account of the (.oinpanv as a fair 

SrtimatA of amii««4 rapacity of the (Jom. 

chsrgMi 4uid iirofti. puny s works represents a reasonablv 

fH’onomical unit for a sheet glass factorj*. A 
sheet gbm works employing four Pourcault^iimchinem fed by a 
tegeuemliTe tank furnace and having a eombmetl capacity of *io0 
eases of 100 sc|U4ire feet per day l)e regarded an a factory of 
oorsiEl mpiipniMit and f a|)a< ity. TTi*,Jtkck >!»luf ,9^ thi* (lom- 
{kany's aheet glaax plant UH’luditif; land, bnilrVin);*, plant an<f 
machmerv stootl at R*. b-flojjtlths «n Dwemhfr -11 , 19.10. Tha 
j^at bjkI machinan' were^oght and arMstci a« rwently a* 1928. 
We do not believe that ajaetory of the eaine wjuukraent and capa- 
ci^ ooiUd BOW be iaatallm'si a lower coat. The Inroine Tax ratea 
of depreeiatioB are stated to l>e 2| per <-ent. on buildings and 10 
par cent, oa Butchinery and famaee. S^e think that a higher rata 
of dapreeiatitm shotdd be allowed on the fomaea, which we pmpoaa 
io fix at 30 per cent. OUcalating at these ratea we gat a total 



00 


CHAirrsB luu 


deprecUtioa of Ho. (>6,0fi0* which on a foil capacity of 116.240 
cam a year wotIm out at B «, 0-57 par caaa of 100 n . ft. Tha 
a^unt at working capital nquired may be taken aa the equivaleBt 
ol half wo year « worka eimnditure on which interest at 7i pear 
cent, wiU amount to Ha. 0 26 per 100 w. ft. The worke, have 
a managing' agent but all chargee on thii aeoooni we iaeluded 
under •uperviHon and <Nitiiblifthixie?)t in the worki expend}* 
turn. Profit et 10 per cent, on the capita] divided W the tnaxi- 
work ont at Ea, 04) per 100 m, ft The 
fair aelhng price on fall ontpnt will then atand aa followa: — 


Works cost 


Per 100 sq.ft 

Rs 

. . 7*00 

Depieeiatioa 

. 

0*57 

Intersst on working capitai 

(j ► 

0*26 

Profit 

• 

. - 060 . 
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71. It ia now necensary to examine how far on these figures the 
industry will be able event uallv to dispense with protection. The 
AlUcatioa th.t ,.r. current price at Calcutta of sheet glass cor- 
•#nt price of »m|K»rted lesfMinding approximately in weight and 
•hjMit fluM it eixe to the glass manufactured at Bahjoi is 

m Ha, 6-4 c.i.f. per 100 «q. ft. At this 

5 rice it is obvious that even on full production and with a seven ue 
u^ as hif^ as 26 per cent, and the present advantage on exchange, 
Inman sheet glass will be unable to compete with imported glass. 
It would appear, therefore, that no case for protection could be 
established in the light of the third condition laid down by the 
Fiscal Commission. It is however contended by the Companv that 
the pri^ ehargf^ for sheet glass imported into fndia from Belpum, 
which is the principal country of supplv, does not cover all manu- 
facturing charges and that the goods should therefore lie regarded 
as being dumped, Belgian sheet glass imported into India is 
described by the trade as being of fourth quality, representing the 
cheapest variety of sh^t glass exported. This, it is argUM, is 
gen^wUj sold at a price whiclr covers only material and labour 
and other direct charges. We have heen at some p ains to examine 

^MechlgeiywRs. 5,32,486 at 10 nsr eent, 

Fiiniace--Bi. 50,000 at 20 per cent. 
llniidinte--Ea. 1,12,480 at 24 pmt cent. . 


Bt. 

6S34S 

10,000 

2.812 
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tliif utateinrat in our opinion tlio tKird oondition of tio F 
Comiiiistioii eannot he held to cover caeee where the inability of the 
IndiM industry to meet foreijrn compeiitioti without piote<'tion ii 
due to the fact that such comj>etit!o» i§ unfair competition. 

72, The following figures relating^ manufacturing coeti 

ol Belgian factories employing the Yourcault process have been 

€m% of mtnufactanng 

%iiM glass 10 Belgtom m in German currency (Rpf) per sip metre, 
tm^ 

Table XXIX. 


Raw materialfl 16' 7 

Fuel 20-1 

Other materiaU . • . , 20'9 

* Wage« and aaJaries 26 0 

Amortisation and other aapen« 0 » 1?'5 

Overhead charges S*8 


104 0 


The fir^t four items a^hich cover materiaU of ull wages ttiuJ 

salaries, and fuel amount to Hpf. 82*7 f>er metre which ul 
gold fjOritv of exchange is e<|uivaleiit to 7 85 shillings nci 100 
sq. ft. The total cost as given above, namely, Rpf. i04 per 
s^ metre is emiiyalent at par of exchange to 9-87 shillings per 
100 Ml ft. This covers all charges including depret^iation 
and transport to Antwerp, It do«‘s not however cover interest on 
capital or profit and it is doubtful if it includes selling expenses. 
The figures are for sheet glass of averse thickness corresjionding 
approximately to Indian sheet glass. The wholesale market price 
in Calcutta in 1927 was Rs. 7-12-0 per l(K) sq. ft. Exclud- 
ing dealer's commission this gives a iandinjl duty paid price of 
B«. 7-84) or taiciug duty at 15 |>.“r «‘ant., a c.i*f. price of Ita. 6'5* 
Miuivalent to 978 shilling*; thi# i* lower than the woiin coat vlut 
depreciation as given above. The dreight on sheet glass from Ant- 
werp to Indian ports in Septemby last was 5S» shulingn per 1015 
kiloe on the nsnal Conference terms. Allowing %r primage and 
defeiTed rebate and aastiraing the weight of packing to he about 
l/7th the gtoM weight, ife arrive at a figure of 1*23 shillings pr 
100 sq. ft. of 16 os. glaMs AseuBiing that freight rates have not 
ehangiM since 1927, we get a price of 8'58 shillings f.o.h, Antwerp 
This is 0 70 lAUHngB above the cost of materials, fuel and labour 
hut 1'32 shillings Icm than works cost plus depreciation excli^ipg 
interest and profit, ^ • 

•'«lMe Deuteehe ObsiiMliMtri* ” treHegt M G. 8. Hitter muT fioba, 
Itertte, tan, IWrie U, p. 89. 


OtAFTSIt m. 




T3. W# have Wn placed in posaeasion of more recent inforp^ 
tion w^rdinir Belgian coat# which we have good r«^ecm to regard 
an fairly reureisentijig the preaent | 0 rel of 
< 50 »ta in a lleigian laetory employing the 
.^^ouiteult proceaa. The figures are given in 
sterling (ahtllingi) at pir of exchange per 100 «q. ft. 


Ti^BtE XXX. 

Shillings. 


Rsir materials 1’^ 

Eefractonea 0*06 

Labour ... ... 1*90 

Fuel anti Powor 

Manag«itnent and Ofhoe 0*16 

Packing 1‘53 

Repairs and depreciation L17 

7 71 


The wholesale market prit e in Calcutta early in 19-U was Ks. (M-O 
per case of lOti »<|. ft. Excluding dealer's commission, this corres- 
[londs to }i duty paid price of 9 shillings. Taking duty at 15 per 
cent., this gives a c.j.f. price of 7 H*J shiliingH. If we assume 
freight at 1*23 shillings, we get a price f.o.h. Antwerp of 0*59 
ahillings. It will lie seen that aajn 1927 the f ♦).!). price is slightly 
higher than the cost of materials, fuel and labour imduding pack- 
ing Imt considerahly less than the total works expenditure plus 
depreciation exchtding intereai and profit. • 

74. Although we claim no finality for the figures on which thie 
examinuiioti of Belgian costs is Imseil. we are convinced that the 
figures justify the conclusion that the sheet 
jlirsT"" inHK>rt<^ into India is wld at a price 

nvith which it would W unfair to I'ompare 
Indian costs for the purpose of determining the claim to protection. 
We propose therefore to base our examination of the lase for pro- 
tec^tion on a comparison of the Indian exists w'ith those of Belgium 
as far as these <aii he approximately determined. If we take the 
Belgian costs of 1926 as the basis of iHimpanson , we get a c.i.f. 

? ric^ at Indian potU itut Belgian sheet of 9 87 flus 128 shfllingi-* 
1‘10 shillings equivalent to Re. 7*40 per 100 sq. ft. The future 
costs we have estimate for thf Indian factory excludito inteveft 
on ivorking txiffital ind profit is Its. 7*57. This ineludes selling 
expenses at Ks. 0*80 for which if is doubtful if provision is made in 
the Belgiaii costs for 1926. On these figures the Indian costs ap- 
proximate so closely to the Belgian that it is clear that the industry 
would lie able eventimUy to diapmse with proteeiion. The position 
of the Indian indurtry appears less Isvouralile if we take mm Bel^ 
gian costs fmr 1981 for the nurpose of comparison. On these costs 
the^.i.f. pric^ of Belgian sheet is 7*Tl^ws 1^38** 8-94 shitlings or 
Rs. against a corre^ndii|g Indian pme ol Be. T*S7. TImi 
I ndfnn price is, fhetefore, higher by Be, l"8l a ease eo that ^ 
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ladiiil mxiiElActvtrer will not be able lo empete witboEt a ^ Mr 
eent^ It does not therefore a&peor At ftmt Wtflit that the 

lodiM iEduetrj will erentumll^ be able to diepeiiAe wi& ^teeiioa* 
Un% tl|e ^ap is not leally m wide aa k Appeare. In the ntni pleMi 
the Brngtaii priee does aol ioeiode muy allowanoe for landiug oi 
ieUiag ehargM, This allowaiim at Be. U*0fi per ease fur laadiog 
ehati^ and Re. 0-3U for selUag ohatges Would hriog the Belgian 
piioe up lo Be. 6'31 a case. Secondly^ the sheet plass manu- 
factured at Bahjoi is slightly heavier than the AVeraf|i:e sute for which 
the Belgian costs have been calculated. The Belgian glass weighs 
16 o*. a sq. ft. while the average weight of the Indian glass is 
about 17| os. but the price obtained by the Indian manufacturer is 
determined by the price of imported glaii* weighing It* os. The 
greater aeigbt of the Indian »htei represents additional 

materials costing al>out 4 annas |.>er 100 iw|. ft. This disability 
should disap[>ear skill in proiluction at Itahjoi irwreases. Thun 
for the purpose of strict con\|Mirison, the Indian costs should be 
reduced by Re. O-^i’i to It^. 7 l\2 u ca^v There is still another 
factor tor which nllowance should In* made in the Indian <’osi liefore 
H compariscm is made with Helgian The import duty at 1*5 per 
*'en(. on sodu ash junl father miitenids adib al>oiit He. 0-50 a rase 
to the Indian coh< "(lie im{M>rt duty on soda ash in Belgium 
generally amounts at | ar of exchange to less than 4 pics per cwt.* 
whereas the Indian dutv is nearly Hs. 1-H-O per cwt This is 
obviously an unfair handicap on the Indian industiy. If the 
Indian and Belgian costs are adjusteil with reference t<» thest* 
faitors. the lesidting position miU l>e as follows: 

Taiii.k XXXI. 

Ifiiiisu Fair Bitlima Pruv 
Dfdiicf- 

Additional i'mt of lusterml 
Duty on soda ash, etc 

Nett 


Belgian c.i.f. price . . . . 

Add — ^ 

Landing chArges .... 

Sailing axpanani .... 

Nett 


Bs 

7-57 


Hs 

0-75 

t>60 

(r75 


Rs 

500 


Ha. 

(h05 

D30 

0-35 
0 31 



n Tba Balgia]i tarif oontains a nuuiiniiim di% aq«avnliAl In 16 pia%|Mw 
ewt. and a nunimnni aoutvalenMo than 4 piaa^ Cha tailor Iwitig ^nerafl^ 
lha iAgtiirta mta.. ^ 


cuAjnm m. 


On tbate %tirc« ike ladim mdmtiy will be aWe to bold He ow» 
witb a reeemte dutj of 8 per ceot. 

76. Tbe reeolte of the foregoing: examination may be yamnt a rii ed 
aft foUowi. At tbe current prices at which eheet glam is 

from Belgium, it b doubtful if the Indian 
iiidugtry ^iu be aWe eventually to diapeniw 
umaumam Mtimed. protection. But as we have eeen, tkefte 

prioea do not include t^rtain charges for which we have m^e 
allowance in the future fair fteiling price eetimated for the Indian 
indufttry. The two prices, therefore, are not strictly comparable, 
and no proper judgment regarding the claim to protection can be 
Imsed on them. If provision is made in the import price for all 
cbargcH included in the Indian fair i^elhng price, it appears prob- 
able that the landed duty free price will enable the Indian »he«t 
giafts indusiiy to compete ultimately with little or no protection. 
The sheet giafts industp* in Europe depends on a ex}>ori 

itiarhet for the bulk of its sales, andithis enables the manufacturer 
to charge different prices in different uinrkets accoiding to, local 
conditions. In glass m in other commodities. India is pre-eminently 
a cheap market in wliicli it is often worth while for the European 
manufacturer to sell such of his gfK)ds as are not of standard cjuality 
lit prices which cover little more than his direct chaiges. For the 
realisation of overhead charges and the return on capital, he depends 
largely on sales of gwul (juality ware in other mnrKcts where there 
is a steady demand for it. On the other hand, the Indian sheet 
glass industry at the present stage is confined to the home market 
for its sales and is obliged to sell* all it.s output at the low prices 
at which imported sheet glass is sold. Tn judging the permanent 
prospects of the Indian industry, it would 1 h> hardlv reasonable to 
tm»e our conclusions on prices determined by sporadic comfietition 
of this character. It is for this reason that we have preferred to 
examine the claim to protection on a comparison of Indian costs 
with those of Belgium. Judged by this standard, there apjK*ars to 
be a reasonable probabilitv of the Indian industn^ being able ulti- 
mately to face foreign competition without the aid of protection. 
We therefore hold that the conditions laid down by the Fiscal 
Commission are substantiallv satisfied in this case. 

76. The progress made by the factorv during the three vears of 

Pro,r.« of th. IndUn ^ 

sheet mdttttry siitiiK ttgurea: — 

fftctory. 

Tsbie XXXII. 


Xo. ot Bm m Bex«i I 

OMehleMi. 











«»* i*sox*cncai Mxjt noro&os nm ASttams. 

•fficiency bwed on ih» ontnut p«r omoltmo 
«w«»I>a»« with It* nuxuamn enpacity i* •* 


1» 

lOM 

isll 


43-0 

49^ 

5SS 


«* 


cotBMre the** figure* with thoc« attnin«d by th* 

&irtK*«^vt./ industry* employing the «m« procee, ii th. 
tim years since the conumencement of manufacture--- 


Ut 7«ftr 
2iid yaar 
^rd yaur 


mB 
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Coii»denng the unfair competition to which the lu<lian industry 
been expose! and the dinicultiea ex|>erienced in training skilled 
labour in India, >ve Hiiuk that the lieginning made hv the sheet 
glass industry in India should on the whole tje regarded as iiatia- 
factory.^ • 

* calculating the measure of protection re<juired by the 

industry, we consider that a reasonahie estimate ot the average 
AvtrAgf fftir fteih oiUput which may l>e attainaWe dur- 

pilci* durjn« period uf protei'tioii is 75, 000 boxee 

of r^^tecikm of KM) sq. ft. This amounts to about two- 

thirds of the maximum capacitT of the plant 
and represents an average daily output ol 2*^5 Inixen. We think 
that if protei f ion irrantedg a daily prodnctio/i on this Male should 
he attauied throughout the year excluding holidays. Towards the 
i-«ig^tid of the period fheie no reason. aAsmning protection ta be 
effective, why the tactorv should not W in a poHitiim to prouuce 
upwards of 90 per cent, of the maximum capacity. There in enough 
market in the (’ountrv for the wliole output and the lalauii will ny 
then have acfjuired sufficient skill and experience to approach full 
efficiency. If, at the l^eginning. the annual out]uit approx t maters 
to that of I9di. an average (»utpul representing two thuds of the 
total capacity during the period of prote<dir)n obviously a fair 
estimate on which to liase the scheme of protection. It may la* 
assumed that the works exyienditure during the period will i>e a|»- 
proximately tbe average of the cost attained in 1931 and of the 
estimated cost on full output. The works cost in IMI >ra* 
B«. 8-2?l per 1(10 sq. ft. <xxrl«t!inp dpnwiation »n4 th** f*o«t e«ti- 
nist*d on full output is R*. 7. Arooroinply w«* aMUtno an avpriijro 
nrorlcs of Rs. 7-62 dnrinjf fho ^wriod ’of protM-tion. On tbis 
«xpoiiditUTf! interest at 7| par wint. on workinj? I'apita] osiitnAtod 
at 6 months exponditnro i« R«. 0 2S. W« think that dapwiation 
and profit ahoutd ho oaloulatod at rat** miraspondinie to foil out- 
p^nt. This would laavo the Company a smaller profit than 10 per 
rent, at tie b^nninir unless speoial effort* were made to aeeelerata 
prodnetion. A higher rate or depreeiation and profit would not 
•ofer the same indneemenf for extending output and rsdneinjr coat*. 


♦ 


* Die Dmtwdw ^|a*indastrM, table S8, p. 40. 
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The lair Mlling price which we eetxinate for the period of protev 
tioii i« ae follows: — 

Tabie XXXIII. 


t 


Worln oosla 



Pwf 10(9 W|* fib 

Rs. 

762 

Depreciatkm 

. 


0-67 

IntercMt on working capiUl 



029 

Profit 

• 


0-60 




908 


78. The current price of imported Belgiun sheet glass coimv 
{mndiiig to Indian glass is Re* 6-4-0 c.i.f. Calcutta. This price 
. reflects the temporarv rise in prices which 

has t>eeii hrtugnt aiiout by the rei^ent depre- 
ciatiou in rupee exchange and does not afford a nui table basis for 
determining the protection rei|uired in the long run bv the Indian 
industry. We propose therefore to base our cstinnUe on the prices 
which prevailed earlier in 1931. The wdiolesalc rnaikct price then 
was U«. (>-4-0 which lesn 15 per cent, revenue dnt\ and dealei's 
commission represents a c.i.f. price of Ks. 4‘h«» diftcience 

between this price and the fair selling prop estimated bv xis 
lU. 3 86. We ha VC estp^ted in paragraj»h <»(> that as eoniparcd 
with (’alcutta. the Hahjoi factorv has. » tfeig^ht aduintagc on 
finished glassware of Rs. 4-4-0 fj>er ton ojt glass which anioimts to 
I{>MP 0'23 per 100 si\. ft We do not think that au\ (bMluctiuu 
should be made from (he measure of asstvtiiine on this account. 
In the Hrst place, the figure represents only an approxihiate esti- 
unite and i« bused on assumptions which cannot i>c icgarded as 
entirely accuiate. Moreover, the freight from Bahjoi to ralcutta 
on which this estimate is baseil is Re. 0-l?.0 ppi muund. lioinbay 
is however a larger distributing centre for >lM*ct glus^ tlinn (5itcutta 
and the freight from Bnhjoi to Bombav is 15 annus per maund. 
Any advantage obtained on sides in (^alcutta will tnei'efore be 
neutralised by sales in BomlHiy. Making some allowance for the 
pi*ejudice in the market against Indian glassware generally, we 
nro|)oae that the measure of assistance should 1 h» fixed at Ra. 4 per 
jtM) mp ft. (lu the c.i.f. price we have aiwitimed namely Rs. 5-22 
protection at this rate is equivalent to a duty of 75 per cent. It 
may l>e ^minted out however tfiat a considerable projmrtion of this 
really in the nature of an anti«dumping duty. If due aUowmnee 
were made for interest on worfcing capital and profit and for other 
Jegitimate charges in the import price, a duty at the i^tejgiiiyjw^ei! 
would ndt exceed 50 to 56 per cent, of the c.7:frpft¥S. 

T9, Thi. AUahabad Glass Works, Naint, naVii applied for pro- 
teetioa for the mannlaetore of fif^red aod riUhed glass for w&ic^ 
-s ****^* mstalled A# neoesaaiy plant aaS 

*“ machinerjr. Tfca tctjtal capaoitr of Ww 


rigareii 




figured g1a«» i^nt at the AHahaliad Worl» 
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i» e^tliiiRttd to be 15^000 t<r ft. i»er clay* Tbere bus 

J>ee!i Rc^rodnction of ribbed plasysujit the works suiee 

1927. ^ 'jpie total output far has been about ft. loanu* 

faetunni^iii 1027, representing a forinipht'h cajmciiy. It if* clear 
that no reliable estimnle of tne cost of mauufactuiiujr this claims of 

{ glassware can be formed on the results of a forlui^^ht's production 
onr years a^. Figured jflass is classified for (histones purposes 
under ** Sheet and Plate and any duty pn>pof*ed for plain sbt^*t 
glass u'ill apply therefore to figured and nblied glass ^ If the 
Allahabad (Hass Works art' encouraged by the duty nhi<*h we have 
proposed to undertake proilnc tion on a luore economical stale aiid 
for a continuous jx'rioo. it rcill Im' open ta them tt> apply f<»r a 
rec*ousideratioi» of the duty if the rate now ^iUgge^teil found to lie 
inadequate. 


80. Plate glass in not at present IDanufactuted in India. There 
is therefore no cafie for protc'ctipg it, nor is there any inffunuition 
p, , regunling the probable tH>st of nianufuctur* 

gsiis. ^ng it in India on which if there were a case, 

'^nir proposals could f>e Im^icd. We understaml that it wrnild be 
tUfticult for rufttoni^ puipoHcs to distinguish first class thick shind, 
or polished sheet, ifroin plate glass. For this ieuH<»n we propose 
that protection for sheet glass ihould Im* granted in the form of a 
specinc duty of Ra. 4 per 100 scj. ft. and that the same duty should 
apply to plate wejbas sheet. This in many cases will be 
considerably lower ilfan the revenue duty on plate and in hardly 
any case will be higher, fii orde|^ to prevent the loss of revenue 
w hich may result in cases where the revenue duty is higlier than 
the sj^ific duty, we recommend that the tariff relating to sheet 
and plat/ should be fixed at Rs. 4 |>er 100 sq, ft. or the revenue 
duty, whichever is higher. 


81. Since there is onlv one factory pimluring slnM»f glass in 
India at present, we have considered the advisabilitv (»f grunting 
. * L. ** protection for sheet glass in the form of u 

Objections to bonntie. however tluif the grunt 

of a bounty is open to sevenil objections. In the first place, it is 


important in the case of the glass industrv, for reaMms we have 
explained elsewhere, that protection should be guarantetnl for a 
sufficiently long period to enable the industry to undertake the 
necessary improvements, ff protection takes the form of a liount\% 
legislative and administrative considerations will render it impos- 
ffiUe to grant proteetion for so long^a period tis we have in view. 
Secondly, it is equatlv important that protection should be granted 
in a form which wriR induce the manufacturer to imnrove the 


quality of his product, a consideration w hich in of special urgency 
in Rie case of Indian glassware. If protection takes (he fortn of a 
boun^* it will be almost impossible to provide, by inspertion or 
oA^rmm, for the n0ct$mrr improvement in qualilv. On the other 
if prqteotion takes th# form of an imfiori dutv and the manti 
Imtqrer is obliged to sell in competition with the Wtter claise^of 
glassware^ it will provide a stimalos for impiovemeur in 
^pldily since no protection can be realised except bv sates iji <b# 
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ordinaiy «oarii« of bosiooM. An import d#v irises tbc 
toiler no iiiMe tflHb a good start in tbe rare. * Bat a boonfy, even 
where it i«*granted on prodnction of inroires, by assuring a safe 
mininitim return reduces the inreqiitire to projpess. Thirdly, it 
ahoald be mentioned that althouffh there is only one sheet glass 
factory at present, tbe Indian market is large enough for the 
erection of at least another factory. It is promiUe that this ma^ 
happen almost immediately and in that case an indeterminate addi* 
tional burden will be placed on the public revenues. 


(2) i^loxcnwart and Presud teare. 

82. Blown pla»»ware coiiwistiiig chiefly of phial‘s. l>ottles, globes, 
and ohiiinievs is the ronimoHiest cla.ss of glassware niatiufactured 
bv Indian. factories. Pressed glassware is 

th.®*cSrof Th.' Csllotu “V« «^«de*in J »< ceasing qpantities. 

OIsM and Slltcata Works. The principal marf&«cturers who have given 
e\idence In^fore us in support of tbe claim 
for protecting tbe hlownware industry are the Bengal Ghiss Works, 
the Calcutta Glass and Silicate Works, the Upper liuUa (Gass 
Works. Auilnila. the Allahabad Glass W<?iks and the Ggale G!as» 
Works. The last mentioned works h#s*c also applied for th^ pro- 
tection of jiressed ware.> ^J n all these workl^t«he tarieties of article® 

S reduced are so numerous that it ha| bccir a matter of no little 
ifKculty to determine the co^ of manufacture pei luiit of each 
clauH* of glassware. Some of the factories, being under indiridu^ 
proprietorship and therefore free from anv obligation to*** publish 
audited statements of expenditure and recei|)ts, maintain aoeounts 
in a form which makes the investigation of theii costs for our 
purfioae exceedingly difticult, if not imposvsible. An additional 
aifficttlty in the case of certain factories is that their bication fjom 
the point of view of supply of itiw materials and pow>r oi ac»"f-s- 
sibilvty to the market is so unfavourable as to render tbeir costs 
totally unrepresentative. In other cases the output u too small and 
the process of manufacture followed is uneconomical. In view* of 
these difficulties w*e propose to base our examination of the blown- 
vmr^ industry on the costs of the Calcutta Glass and Sili cate Wo rks, 
which we regard in many respects as the nwisr slnli our pur- 

pose. Their average output during the past five years has been 
consideraWv above 1,000 tuna a year, varying from 14S0 tons in 
19^ to 1.725 tons in 1926. ^e glass is melt^ in the works in a 
n^nerative tank furnace initead of in crucibles. And in 19S0, 
the last year for which they have supplied us with statements of 
eapendit^, the output has been alniosl entirely confined to one 
diass of glassirare, namely medicine phials varnng in capacity ^rom 
1 Of. to 8 Of. The works belong to a public limited liability csom- 
pany and publish audited statements of accounts. The location of 
the works is in Calcutta whichg while not ao adiraiitafeoui to aosiik 
inspects as certain parts of Upper India, possesses rety con»id|ralile 
advantages in other tmfmU and is glnerally more IsvouraMe Ihiu 
the location of factories in Western India. 
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flS. The Coamamy lisre famished us with statements of their 
•xpeaditnre at the srarhs dnrii^ the past fimFyeers. The last veer 
WflriM esp^Hnre ia which fiforee have hlten . supplied' k- 
iWfO * 19^. Theee am shown below: — 

j ' ** 

Table XXXIV. 



tWi mxpmdbm 
inim 


R«. 

A. 

r. 

Rnw matemk— 




(a) Sand 

B,m 

0 

0 

<6) Soda Mb • # * 

2s,sm 

0 

0 

(r) Lim^ 

s.m 

0 

0 

(d> Other materiitlii itu'ludmg rullet . 

UM7 

4 

0 


mA4S 

4 

0 

Work Uboar 

Power and fuel . . 

71,401 

14 

0 

36,650 

2 

6 

8uj>ervision'%3!l ofllire efttAbtinhment 

22,417 

B 

0 

Repairs ....... 


n 

S 

Packing 

4,m 

8 

9 

SeUiug #]fpeiliieH ... 

7,427 

9 

9 

Miacelianeotis'' fitatiotwv, rent, taxoi, etc., 




and interest o» 'Working captiaU 

26,(m 

12 

7 


fhrsL . 2.24.A’ilO 1 10 


total output of melted ^tass during the year was 1.150 tons, 
the loss hy breakage in the works is approxirantely 20 per 
ceR^. the wrrespoiulinj; output of finished frlass may be taken as 
920 tons, tin this outfuir the average expenditure per ton of 
finished gIa.sB i.s as follows; — 


Table XXXV. 


Raw materials — 


Per t»rn of 
hnished gtaiw. 
lUs 

(a) Band 

, , 

, 962 

(b) Soda aab 

, 

25*41 

(c) Lime 


. sm 

(d) Other materials including eulWt . 


. 19'L1 

a 

Total* 

. 58 09 

Work* labemr . * , 

• 

e 77 61 

Power and ftiel . . 4 . * 


s XhU 

Snperi'kion and office entahltslmieat 4 


- U97 

Rapaira 


, 8*06 

Padcing 


. 4 m 

Beliiiig cociieiMei . . . « « 


s 6*07 

ilitodlaiieoiia ittchtding fntemt » 


s mm 

• 

Timi 

. $u^m 



to 
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Prtmi an exanuitation of lh« Coiiijiauy’ft i|orfcii expeuditnre 
>dnrtng the im^t fivefpirii, we find that the average works cost per 
tinit of gla^ haa remained more or less stationary daring the 
neriod in spite of a substantial reduction in output. " This is very 
largely the result of drastic economies elfected by the management 
in view of the severe comi>eiition from imported glassware. 

E^actiof) m work h ex 84. The output in terms of melted glass 
th« Ia«t (luriujj the pericni has been as folhms: — 


1926 

1927 

1928 

1929 

1930 


Table XXXVL 

0 




Tons. 
. 1,725 
, 1,650 
. 1,300 
. 1,325 
. 1,150 


In spiU? of a decline in the total output of 33 per cent, there has 
been a substantial saving in several items of expenditurcj The 
reductions per ton of glass in 1930 os compared with 1926 are 
shown below: — 


Table XXXVII. 

^ 0«in 4 

Loss 

♦ Per rent. 

Materinls ^4 

Works labour . 9 

Power and fuel Nil 

8M|>ervitiion and office eiit»b1tahi»ent ... Nil 

Repaira . . Sil 

Paokrtig 4 40 

Belting expeniMiia 4 00 

Mim^UamKius 30 

It will l>e seen that the Company have substantittUy reduced their 
expenditure on packing and selling mainly as the result of adopt* 
ing more economical methods of packing and distribution. They 
have avoided incurring any increase in expenditure on supervi- 
sion* repairs and power and fuel. The reiluction under materiala 
is nendigible and U to be explaiimd mainly by chanps in prices. 
The coat of works labour althou^fh Jiigher than in 1926 was slightly 
lower than in 192?. The principal increase, as is to be expe^'ted, 
occuira under ‘ Miscellaneous ' which includes standing charges 
that necesaarlHy do not admit of reduction. 

86. The works possess three tank furnaces in working condition. 
There is also a fourth furnace which has however b^n left un* 
finiabed and cannot be operated at present, 
gqtiipyeni an d lyn asl The combined capacitv of the three furnaces 
.cip^tyV the weffca ^ ^ to be 12 tons of 

aielted glaas per day which assuming 880 worHi^ da js in the 



jrciui Ifiwft ft muftimiun cftptciij uf approximfttftly 4,000 toiin. At 
pitsieilt th© wbol# proc«©ii of matiiifftctare h ptrlcuriiiod by moftoft 
of iig&ftftl labour. Th© Company tmrcba©©d a few year© ago uuil 
©till ooeseas a bottle making maemiie of th© O’Neill tj^pe and 
eagft|^ tbe ©ervicet of » few skilled worknieii from America to 
operate it. But on account of difficulties in mnnection with the 
retention of these men in the employment of the ('ompany and 
also the lack of working finance^ the machine was never brought 
inti) operation. So long as the manufacture of glass is basevi 
entirely on manual labour, it is leasonalde to take the capacity 
of the works as being ecjuivalent to the (upacity nroiluctiou 
of the tank furnaces provide<l a sufficient supplv of skitled lalM>ui 
is forthcoming and the lalwmr can he ac't oimnodated in the works, 
regard l>eing had to the lay out <»f the famaces. The output in 
JtWO was less than a third of the total loelt iug capacity. Taking 
into consideration the difficulty of increasing the skilled labour to 
tfie extent necessarv for the full capacity uf the tanks, we consider 
that normally the tcdal capacity c>f the works should i>e fixed at 
tons a year, fn estiinutiug the future* ct>st.', whicdi may he 
attained by the wurks, v\e pt<ij»OH#* to take tons as the ma\i« 

muni output wliich miiv it*asonaldy he ♦•vperled on the [present 
equipment and lay out. 

Hti. Ih** works rost pel ton o| finished glass in HUif) has lieen 
out in detail in paragraph HM. The ex|>enditure on materials 
_ ^ , iii this statement i*' hn^ed on the nr >|>f r- 

( <1-.! MJittrf . I, I . , . 1 * 

lions actaally einj»h»yed l»v the works in tin’ 
tcunposition of ilieir hatch. \V^* have been unuhle to oldain tpun 
tlm repres+uita fives of the Company who gave evidence before us 
Im^^jH'ise proportions of the various materials uscnl hv them. Nhu 
arc we jaitisiied that the propoitinns ordimir!l\ employed in glass 
works in India nianufac luring Idownware are the most suitable, 
leaving regard to ecotioniv in working' and ff» the ({uuliiy of glass 
orodin'ed. We propeme, therefore, to hast* onr estimate on the 
fcdlowing proportions wlii<di we consider generally ream)iiHhle for 
blown w'u re 


Tuux XXXVIII 


Band .... 

Sodfi * 

Lime (burntf . • 

Olker inateriak — 

Satipetre . * 

llftftgftiM»i»e dioxide 
Armuouii oxide 


Per ton of 
lueltisj flmcw. 

iJwt. 

. m 
U 



k 


Thui statement represent the quantitie* of the variout tu&eriAl» 
that would be reqaired ton of g'tam if mt enUet obtauned iin the 
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workf wcr* OMd. Aa * toAtter oi fact tha totol p««eai«g« of 
brvakaga in tbe factorv at praaent amonaia to nearly 20 per oaai.* 
We conaider tliat viut more experience and better oifaniaatioii 
ihia ahonld be reduced to 10 per cent., which would atill be in 
exceaa of the normal percentage in Hjuropean loctoriea. * Thia 
broken glaaa finds iia wav back into the furnace and therefore allow* 
enoe thond be made in eatimating coata for the saving in materiala 
which thia repreaenta. If no culm were uaed, the coat of materiala 
■per ton of glaaa would be as foUowat : — 


TABLa XXXIX. 

Ra. 

Sand W» 

Soda ash 4(^98 

Lime *‘13 

OOwr mat4»riftb— , 

BaltpHr® .... ... 

MARgfttm# dioxide 0B3 

Ameniom oxide 0‘75 


Total . 05*24 


If it is a.sstiined that the hreakair*^ willrt^e 10 per (ent. the oogt 
per ton of melted jflass should he raised by 10 per cent, in order 
to gat the cost par ton of finished glass. This increase iVmv he 
sat off against the corresponding redxirtion in cost on account of the 
use of oroken glass. On this basis Rs. 1>6'24 may be taken a»^ 
the cost of materials per tim of finished glass4 ^ 

87. With regard to the other items in works expeiulitiwre it is 
necessary* to consider how far an increase in output to 2.5(H) tons 
" will reduce costs. In the case of sheet glass 

Co«t Abova roAtanal assumed a reduc tion of 20 |>er cent, under 

works labour on an increase corresponding to more thaw three times 
the existing output. We assume were in view of a smaller propcr- 
tionate increase a reduction of 15 per cent., i.e.. from Rs. 77-61 
to Rs. ^*97. Under power and fuel we consider as in the case 
of sheet glass that with reasonable economies in consumption and 


♦ This refen to bresksge which may be reoorered as collet and excludes 
the small pronoriien of wastage which cannot he recovered. 

tTho coitH Ahown in this Table ajre not comparable with the costa of 
materials as given in paragraph 8S, The latter does not include the 
>expendiiiire on materials obtained in ^he form of cullet in the works. A 
considerable quantity of broken glaiw wa* also purcbaaed by the wtwka 
from outside, - The materials thus obtained, if bought as auch, would cost a 
great deal mOT% Tn respect of suppliee of hndren glass, Cakroita is favour- 
a% Miuated but ia not typical of the pomtion of the Indian glass industry 
as a whole. 

tThe question of collei was not raised in thk form in our discussioa 
of sheet ^asa This is became the eoata in that cnm ware based m the 
actual coals at Bahjoi in which allowance had been made for the me of 
cii&t. iSSn wn nm proceeding not tm notoal cosla hut the costs hassd on a 
. eompositioa. ^ 
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'iritk f«Ufar «ad more txwtinaoQS prodRction, UuaIi furaacR of»«r»ticMR 
Rhoold not oltiiufttelj raquin more Ukaa 2 tcnu ol oorI pmr too of 
fioished van. Allowing for wsstogo in transit and tlie j^rasenct 
of anmablo material and the recent increase in the freight on 
coal, we%ay take a price oi^». 9-4-0 per ton of coal which yields 
a fnel cost of Rs. 18'd0. Under superrision and establishment we 
think a reduction of 30 per cent, should be possible, i.t., from 
Rs. 24’36 in 19,30 to Rs. 19'49. Under repairs, packing and sailing 
expenses we do not think that the figures would admit of further 
reduction. But we think a redaction of .30 per cent, under mis- 
cellaneous should be easy to attain, i.e., from Its. C8’,3fl to Rs. 19'80. 
With these reductions the costs above material will lie as follows ; — 


Tabi.r XL. 

Hi. 

Worlt^ labour 05 07 

Power ami fuel 1*^50 

BtifMtrrifijon aucl oIRf'e otstafiliahinoiit . ,10 40 

^Repairb 306 

Packing 4 06 

Bolling expenses , . . . B07 

Mi*seellaneo«s 10 BO 


The rofit por ton of in 1930 wag IhimhI tut a l»reaka(ft 

of 20 per rent. If lirenkafre ig reduced to 10 per cent, a rorrefipond- 
itifj' reduction should Ite made in*the cost above materials except 
which will bring it down to Kr. 124*^0^ The net^esRary 
adjuRtrWit in the coh! of materials has been alreadj Hence 

the total expenditure on full output will be — - 

Pi'r ton ti>f 
6ni«hed 
Rs 

Cost of materials fW5‘24 

CoH alKive materials . 124 56 

im90 


88, Throiiphout these caleulations we are aiMiuminp that whila 
the meltinp will he done in a repenerative tank furnace, the manu* 
facture of hniilied ware will he carried on 
Fw filing price of hand. What adjushnentR should he made 
bandmade gbisware, jj rei^aced by 

maiic maehinerr is a question which we reserve for Inter conti- 
deratioa. Meanwhile we shall attempt to determine what^ the 
future fair sellinp price would l>e if Tnaniifaciwre were baaed entirely 
on manual labour. The hWlr acennnt of the rnmpaiiK^af the list 
of December 1930 was Hs. i ,73,1 04* iu*>3. The total amount of 
depreciation set aside was Rc 2,14,4ft8*^104), The original block 

♦ This ipure is arrired at by taking 8/eilii of R#. 139'55 Jeti paAmig 
aad ^en adding the coni of jMcking to the rMmltani llgitre* 
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n 

mik§ ili«i The plsnt mnd buildmgs were tussiilr 

(moled duriiiw {SS^Jmr end e viot connidemble redneiion therefoiw 
elioiiid be made in the block Taiite in nrriring al the nreaaftt 
plecemefit coat. The Company aiwgeet a rednciimi of 50 per cent, 
which we conaider meonable! ^e^arepU cement coet i» thefelore 
%ir howererindnSei coif^ the 

machiM wTiicTi"^hM never been worked and also the coat of the 
nmfitiiihed fnmace. Deducting the value of these two items, the 
nett replacement value may be estimated in round figures at 


B«. l,6(l,00() distributed as follows : — 

R«. 

Buildiaa» 90,000 

Fums^vM, kilnn, «*ic 1,00,000 

TooU, imelementu and other aeceaecriea . 20,000 


1,50,000 


'ihe total prodmtive (‘njiacity of the furnaces at present in 4,(KHy 
ton» of incited glass. Since wc haCe assumed a smaller inaxiiimm 
( apai ity, some re<luction shoulil l)e made in the capital of 

furnaces, say, to lU. 75,000 representing the cost of two furnaces 
with a combined capacity of 9 tons a day, which..jyill reduce the 
IMal replacement^ value to Bs. 1,25,00t». The land on which the 
iTuildlni^ arc^erocTe^^ is leased land #ud its value is therefore 

... % . . ♦ 111 1 i * 1 I 


tmitted. The total de|»re<'iatiou on the block may be estiniateil 
as follow s : — 

Rs 

Huildina^ R«. iliO.rKXi <« 2i her umt. . . 750 

Furmw^ Bs. 75,000 20 t>er cent. . 15.000^ 

Tool*, itunlenietit* and other arcessoriwi H«. 20,(X)0 ^ 

JO i\er cent 2,0iX) 


17,75*1 

We have assumeil a total cuitput of 2,5(Ml tons of melted gW'^ 
or taking breakage at 10 per cent. 2.250 tons of finished ware. 
Depreciation per ton of nnished ware is therefore Rs. T HJb 
Interest on working capital has already been included in the works 
expenditure under the head ‘ Mi^eellane<uis *. The managing 
agents receive no commission but are allowed Ra. 750 a month 
to» office estabUshment charges which are included in the works 
expenditure and no further allowance therefore need be made 
under this head. Ibrofit at 10 per cent, ainounte to R«. 12,500 
Of j>er ton of finishiKl ware Rs. 5*55. The fair selling price is 
thus: — 

Per 

iaIsiMst fisM. 


Bs 

Works cost IfiWD 

Dspreeiailoti 7^ 

Tr^% im 


mn 
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89. Wr ftball now prc»c^ to o^Eiim&to what ifaR tnir 
price would be if huud labour were replaeetl hj automaiio 
^ inarhinerv. We have rjhiuiimhI an output 

mi^ orka of i^f 2,250 tons of finbhed glaiwiware if hand 
gU»trT,. Then, wouta iM, » C.m. 

aidemble inereaise in output if hand lalmir were replaced by 
inacbinery because it doea not appear to be poftaible to acvonmiodate 
AuiKcient band workers around tne furnai^ to work out their full 
capacity. Employing matdiincH, a total priKhirtion of 2,800 tona 
of Bukherl glassware would be a rean^onable entinittle. Two O’Neill 
bottle timking machines working thrcn^ >*luflH a day would 
sufficient for this output. The total lalmur cost per year on this 
equipment and output may be roughly estimated as follows:- 

Tab^k XLT. 


^ 3 tktilfid oneraiors at lU. 7.W a month . IJT.tKX) 

6 Heljxftrs nt Ra, M) a month .... 3,0t)0 

6 Attendants for romorowMim. oU\^ sit Ra. 50 a month 3,(500 
B Men on furnaowi at ll«. 50 a month 4, BOO 

Extra labonr 3,0(X> 


42.000 


Taking the bdal output at 2,H00 tons of finisluHl ware, the labour 
cost works out at Hs. 15 [»er ton, w^hich is about one-fourth of 
^^j^lyalabour cost on hand manufacture.* Although a smaller pro- 
pomll^of labour cost on machine production as comjmred with 
baud production of liottles is in fn<‘( aftainerl in other count rie«, 
we consider the proportion we have taken to be a reasonably mife 
figure under Iiuiian conditions. As regards the cost of imw'er 
and fuel, we think that the same cost as in hand labour should 
be taken. The increase in otitpiii will mean a (^nsiderable reduc- 
tion in the fuel cost per unit of output which however should be 
set off against the increased cost of jwiwer on macjiine {»nMluciion. 
There will aim) l»e some nnl action m the result of increased pro- 
dm^tion under ^ Supervision * and more particularly under * alis- 
t-ellaneous’. This again should be set off against tbe higher (^)st 
of repairs in machine proiluction. The total works expandittir# 
on machine production per ton of finished ware will then be — 


On hand production 
Leu reduction in tabonrt 


Us. 


14616 


lU. 

* Woi%» Udioiir |i«r ton of finishcMi wane (liiitid lalamr)— 

At 9D per eeeit. hreakai^e 
At 10 per cwnt, hrealStiet (at . 

f Ba. 66^ itu Ra. 16-00«IU. 4^-64. 


- mvf ♦ 
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We cotte^er that at coireitt prioea »n O’Neiil maohiiie with iaeder, 
conTe^or, oompreMor end motor delivered and «r«cted will coat 
approximateljr Ba. 40,000 at Calcutta. The capital expeaditore 
on two maclunea will be Re. 80,000. In addition, provision must 
be made for tools, feeder replacements and for moulds. Feeder 
parts wear rapidly and iBoulda tend to become obsolete. Under 
this beading we swgeet a figure of Bs. <i0,0(M with a depiMiation 
of 20 per cent. We therefore fix the addit ion to th e_ capi ta]i,^ex- 
pei^ditiire. on account of machines at BsTT,lQ,0P() and inclitding 
Ks. 15,000 for additional building at Rs. 1,25,000. The total 
amount of depretdation on these figures will be — 


Table XLII. 

Building* — R*. 30,0l>0 jfiug R*. 15,000 at 2| i>«ir cent. 
Furnooea — Ha. 75,000 5>0 tyr cent. . 

Mar binary —H a. B0,U*X) (a; 10 jwr c«*nt. and Ra. ;X),00*} 

0 20 per cant 


R«. 

i5.aio 

li.oocf 

30,125 


Total block 
Dc]>r«ciation 


Hand Lab< 'Ur. 
H«. 

. 3,25.0*X, 
17,750 


Hachmc. 

R*. 

2,3i>,00() 

30,125 


Taking output on macliine protlucticm at 2,800 tons of 
ware, tlcnmdation per ton in ua. 10*70. • Profit at 10 pcr^p<rCoa 
the whole Mock ia B«, 2t3,0(K) which per ton of finished glasA 
amount# to Rs. 8*21, The fair selling price therefore i.s — 


Works cost 

Deprseiatton 

Froftt 


Per toa tif 
finitbed gtass. 

Rs. 

. 14616 
, 1076 

821 


Total 


165*13 


90, It is now neoossarr to examine how far in accordance with 
the figurea we have estimateil the Indian industrv will l>e able 
©eeditiewofUi*'^ to diswuse with protectioii The future 
*Cioatmi«Mo« if wi’r selling price per ton on full output if 

mattfsetarwis liewMi oa hand labour is emplored is Rs. 2f)3'24. 
■»«*insry, , Tb„ Calcutta Glass and Silicate Works 

have confined their production in recent years mainly to di^msingr 

S hials of smaller siiM ranging from 1 os. to 8 ox. in capacity. In 
be yewr 18S0, on the costs of which our cammination is iMtsed, 

*^%epneiatifw on ahst* ifixM |«r 100 Sf. ft. eotiiaated % as a« faff 
oatoat is Bs. *87. T^dag shea* IS easts to a toa Bils Warlcs ouS te 
Bs. lOiM pwr toa of ^sss,- 
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ilie proto^ioD connisted ahuoct «atir«lT of tb«a« maU ns« pliial*. 
The OTiiim weight of tJke phials man^actured in IIKW was 1 
ton per 10 gsross. The tntnre fair selling price based on band 
Tabonr is therefore B«. h-OS per gross of wius. If nuchinerr is 
•nuploved^we have estiiuateil a fair price of Re, 1 65-13 a ton w&ich 
per nose of phials amonnta to Jm. 4'18. The Cmnpany ha^*e 
- sappGied ns with the wholesale inarkel prices of Japanese' phials 
carrent in Calcutta in October 1931. They were as follows- — 
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1 08. diip«iiting phiab 

2 . 

3 M >* 
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gfom> 
Ra. A. r. 
.300 
. 3 12 0 
.460 
.600 
.600 
.780 


The 4 cife. phial may be taken as typical of the whole claiMi. The 
price of this 8i«e wait Ke. 5 per grosA. which almost exactly corre- 
e|>onde to the arithmetical arerage of the prices of the varioui 
eixe« aa given in the statement. Taking dealer«$' commission at 
4 annae per groes and the duty at 20 per cent, we get a price 
without duty of Re. 396. It will be »een that at thi» price 
rjachine made phialu will eventually be able to compete without 

f protection. As we point out later, the price realised by the 
ndian manufacturer is often c*on»iderably lees than the import 
price. To the extent that this «liff#rence is due to inferior ouafitv, 

I mi III of up-to-date mechanical methods of production 

will gomfong way towards removing it. Hand made phials, even 
at a cost corres[>onding to full output, will still recpiire a duty 
of nearly 30 per cent. Artuallv the protection required will be 
higher than this because with band production the difference in 
quality and finish l>etween Indian and imported plassware will be 
more difficult to remove. It appears, therefore, that the ability of 
the industry* to dispense with protection will dej)end on the extent 
to which hand labour is replaced by automatic ma<*hinery\ Unless 
costs are reduced on a mucn larger scale than we are able to foresee, 
the future of the hand industry* in face of foreign compeiiti<m 
must remain precarious. 


91. In estimating the measure of prot4MJtion re<juired, wi must 
necessarily assume that during the period of protection the induitry 
^ , would make every effort to extend produc- 

Ummr0 of protection. ma^'Hinerv. The scheme of protege 

tion should, therefore, be so framed that the full benefit of pro- 
ieciion will not be realised tmlese mi^hinery is employed, and 
that uneconomical methods of production are discontinued. We 
propose therefore to base our iiK^ommendation^ on the aafumption 
that at the end of the period of protecticm manufacture will be 
carris^ on enrirelT by means of automatic machines for which we 
have made fuU i^oWnee in our esttmaied costs, and that |ull 
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output will b# ftitaiued. At ibu banning of tll6 period we eball 
eiNiume e worke ooet oormpoudiug to the aotuid oo«t iuourred in 
108() end crideulate dei>reciattoii and profit on the full output 
which may be attaiuea on hand labour no aa to encourage a rapid 
er tension of production. On this basia the initial fair fielling 
price will be:^ — 

Prrktt of 
finkfeMNl glaaa 


Hu. 

Warka oo«t 244 0D 

l>opr<«f lAtton 7 09 

. 5 55 


Total . 257 44 


At the end of (he period the fair aelling price would correapond 
i4‘ that estimated on full output baaed on machine production, 
namely t Ha. 1(>513, The average <of theae two prices — Ka. 21T29 
— may be taken uh the basis of the scheme of proteition. At 40' 
groaa of phiala to a ton, thia correajKiuda to Ha. 6 28 a gross. We 
nave aeen that the price of Japanese phiala of this class without 
duty ta Ha. 3‘9{J, Since the principal com[>etitor in this line of 
giaaaware in Japan, we ahull ne juatified in baaing our pro|)oaala 
on the price of dupaiieHe w*are. We have, however, re<‘eived a 
great deal of evidence during thi» eniiuirv that the prices realised 
b) Indian manufacturers are consideraldy below the prices of 
corresponding classes of imported glassware. This is partly to be 
accounted for by the general prajmlice against Indian g<K)ds based 
on their assumed inferiority. Bui it is partly due also 
almost universal practice among Indian dealers, apart f>?iii any 
consideration of quality, of offering lower prii^es for Indian made 
artiides on the ground that they do not bear sea freight and other 
incidental charges borne by imported articles. We find from an 
examination of the prices I'eahsed by Indian raunufacturers of 
pbials that they are generally lower than import prices by almut a 
rupee per gross. With the introduction of more efficient and up- 
to-date inethiKis of production and with better organisation among 
mamifacturers, such us has l>eeii undertaken, for example, by tbe 
Ogale Glass Works, we have no doubt that a great deal of the 
e^risting prejudice against Indian glassware is bound to disappear, 
although some of it may still persist. If we assume that tka 
present difference of a rupee per gross will be reduced eventually 
to a quarter of it , a figure of aouut 10 annas per gross will represent 
the average difference between % Indian and import prices during 
*the period of protection. It is necessary that allowance shimld 
be mads for this difference in fixing the measure of protection. 
Otherwise^ the assistance granted to tne industry vnll fall short of 
what it requires. Where the prim realised by the Indian industry 
is lower than the import price, it is the former on which prot^ticn 
should be baaed, u^ess di^ence is due mtirdy to 
quality and inefficient methodb of prodn^on* |n the 
gl ai St industry it is clear from the evgdencji iKat a coiisidarable 
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part of ijj^e dilforeiico is dos to eircuiustaiices for wliic)i the industry 
IS uoi rtspousible, such us the influence of importiiig mtemte 
and the general prejudice against Indian made goods. Although 
at preeent there is a difference of nearly a ruiiee between the 
import ijariee of phials and the price realised by tne Indian iimnu- 
faeiurer, we propose to take into acH'ount only 10 anna# in deter^ 
ininiug tbe measure of protection. The lHi)aiice represents the 
extent to which on the average we think that the prejudioa 
resulting front inefficient methods and inferior quality should 
disappear dtiring the periml of proteition.* Ilednciiug this we 
get an average realise<l price of Rs. ‘iiM )M*r gros# against a c.i.f. 

{ rrice of Ks, .r9<h On thi# hasi^ the measure of piotecti«»n required 
or phials is: — 

Average fair welling priv^ . 

A^'erwge realiiwHl pri<^ 







. 5’‘iH 

. liM 


. 1*SU 

r.i.f. 1 


\ Wc consider 

should 

h<« 

ft X f ‘ dill >er 


larger bottla# is identical with that of phiul#, it ie unneceRHury to 
-examine their costs separately. We projHwe that the same rate 
ol protection should apply to luittles (»f all classes as well as jihiuls. 

92. The other principal f luss of Ijlowiiware ahich is iiuuui^ 
faclvued in India is lampware. We have however been unable 
to ascertaia with any approach to aceurarv 

roanufjctunng niuiiutacturc in Indian factories. 

chimneyR rri i * i i i i i • 

higher tlkfi botUML 1***' production of gloties ami cliiiiUHns is 

« urried on in conjunction with several <»ther 
clashes of blownware and in some cases with pressed ware. The 
account# maintained in the fac^tories are suc h that it is impossible to 
distinguish the expenditure on each class of glassware made. We 
have, however, rw'eived sufficient evidence in tlie course of ilie 
enquiry to justify the general conclusion that glol>e# and c himiieys 
should be afforde<l the same assistance as bottles and phials. It 
is more expensive to manufacture gloWs and c hiinnevs tban 
bottles. The moot important differenc'^e consists in tbe mucli higher 
percentage of breakage in the factory in the case of gbd>es and 
ehimpeys. The quantity of glass which is waste#l in cracking off 
the enrfs in the mould (onstitutes « heavy item of expenditure in 
the manufacture of chimneys as ceftnpared with bottles and nhiali. 
Although in future the difference^in wastage ma;^ be considemldy 
)ee« than at present, it varies now from 35 to 50 per cent. More- 
over, chimneys are more liable to be broken in the process of 
handling bv Wtkineti in the faclorr, a»{>eciallv where the works 
am not well ofifanised and the workmen are inexj)erienced. There 
is again a higher proportion of hreokage in the case of chimneys 

♦ The allowaiice for tHwJiidke in much largrr thsa in the i-um ef sh^ 
Hits t« heesase tha shaet srfass imeUny m heWer equipped whija tha 
epi^ltv el imported idmet i* the kmast, 
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m railway traaiit, and whera efforts are made to reduce tide iiieiw 
ti a correspondiiig increase in the cost of Additional 

labour cost is also incurred in euttinn and grinding cnimneya whidt 
is uiH Ufammry in the ease of homes. On the other hand, neek 
making is a process special to bottles and adds to ^e labour cost. 
But this is generally more than counterI>alance<l by the additicmal 
cost involved in cutting and grinding chimneys. ^ There is also a 
firrtker factor which makes chimneys more expensive to manu- 
facture. Bottles may now be made almost entirely *bv automatic 
machinery which, as we have seen, reduces the cost of production 
verj" considerably. But globes and chimneys are still made by 
hand and even in America where the use of automatic and semi* 
automatic machinerv' is most extensive about half the production 
is still based entire"ly on manual labour, A large dimmee in 
the cost of producing the two kinds of articles per weight of glass 
is therefore to be expected. It is true that the freight on chimneys 
is somewhat higher since weight for weight they represent greater 
bulk and the packing is heavier and therefore to this extent import 
prices tend to l>e higher. On the other hand, Indian factories 
situated inland have for the same reason to bear heavier railway 
freight to the {jorts where the largest markets are to be found. 

98. It is impossible on the data in our possession to attempt an 
estimate of the relative costs of manufacturing ehimnevs and 

^ «* probafeb that 

for m the difference in the costs is roughly pro* 

oiher kmdti of blown- portionate to the difference in the market 
wsr# end fir^wted w»re. prices oF the two classes of articles where 

they represent the same weight of glass. The price of gb^n iWlff 
chimneys is generally higher, corresponding to the higb€r<H>st of 
manufacture. We therefore recommend that the measure of 
assistance which we have proposed for phials and bottles should be 
applied to globes and chimneys and to every other kind of blown 
glassware, calculated in each case ad valorem. On the same line 
of reasoning we propose that the assistance should be extended also 
to pressed glassware of all kinds. There is, we think, good reason 
for sugg€»sting that the manufacture of blowuware and of pressed 
ware, although they represent numerous varieties of articles, should 
lie regarded essentially as a single branch of the glass industry in 
India. The question of coal consumption which is vital to the 
industry depends on the provision of up to date furnaces of eco* 
uomieai capacity and on the jpossibility of keeping the furnaces 
fully and continuouslv at work. It is therefore essentiid that the 
ou^ut of the lactory should }h sufficiently laige to admit of the 
fuU use of such furnaces. Since the coat of glassware depends to 
a large e:s^ettt on the cost of melting, any feUmg off in the output 
of one class of goods is bound to react on the coat of everr other 
cless manufactwed in the works. The reSatively limited demand 
for fhiesware in India and the long distends which divide 
prinoipid markets Vrender apecialieed production difficult, far 
as Imnd made articles are eonoemed. whether made by Mowiig or 
pressing, there is little advantage fis factorise attempting to 
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iMdildiis in particnUur lines of prodoctioa. Oa tli« otbsr baadi if 
ailliirsiit liaes of prodaetion are eoaceatniied in tbs same faetorVt 
the maltinff eeonoinj in the cost of melting will brinj^ down i&e 
generfl lerel of costs. In the present circumstaueei it would W 
EH ndirantage for Indian factories to Errauge their production in 
such a manner that small orders for different kinds of jgkssware 
could be supplied without the main line of pmduction being inter^ 
rupted. It follows, therefore, that if protection is considered 
desirable for any particular kind of blown or pre*fcse<l ware, it is 
necessary to extena it to the whole industry as otherwise protection 
will prove ineffective. 

94. The assistaiK'e we have proposed should he given in the 
lo^^QQ^f an ad valorem duty. Specific duties are generallv a more 

\ . 1 ^. effective form of pmtection than tvjforcm 

8p«flc dat,« untmubl,. B«t sinoi ih^ arti. l«. r«,npri.^d in 

this group represent many varieties having different values, a 
uniform specific duty will •!>« cleiirly inapplicable. We recom- 
meefd. therefore, that on all kinds of blown and pressed glassware 
an ad valore^m duty of aO per cent, should be levied. 

95. We have received a large number of representations from 
importers of excise and aerated water bottles t>bjecting to the grant 

of protection to the manufacture of battles. 

Ropfw^uttofia from Xhev complain that Ixiitles made in India 
are unsatisfactory in respect of durability, 
appearance and uniformity of capacity and therefore ai'e un- 
Buitable for use in the li([Uor aad aemted w'ater trades. In some of 
^e representations re<'eived,by u» it was stated by importers that 
feeiije departments ii: India objected to the use of Indian made 
bottles on the ground that the capacity of the liottles was not 
sufficiently uniiorm. We, therefore, acblressed the Excise Com- 
aiissiouers in the various provinces on the snbjei t and the following 
are extracts from some of the replies re< eived : — 

Bombay , — ** So far as the Bomlrny Excise Department is 
concerned there is no restriction on the use of Iwttles of 
Japanese or Indian manufacture on the ground of their 
capacity. For excise purposes it is immaterial whether 
Indian or imported bottles aro used/* 

Central Provineei , — tTniformity of capacity is generally 
irrelevant for the bulk of bottling is in respect of 
country spirit whicl^ is sold bottled only in quantities 
of 8 drama or 6 drams (10 and 20 onmm respectively) 
»o that the bottles afe never fille<l, and nominally 11 or 
22 ounce botMes, even if not utiifortn, would leave a 
sufficient mai^n. In practice, the bottling contractors 
obtain their ^tles locally or from Bombay and ibest 
are generally used whisky or beer bottles, mostly of 
European manufacture, but Indian made Wttles are tlse 
extensively used/' 

So ibr^as Ben|^! is concerned, the repreilhtatioiii 

frAm fd hottles thut of Jrafkanessr 
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or IndiBii itiatmlaoiare are ujiiiallj coadewaod by ibt 
Eaeiae (Tommimoiier is incorreh aad no bottlei^ 
whether Japanese or Indian or of other cx^iintries haTt 
been eondemnml by this Department in Bengal/’ 

These replies apparently represent the practice obtaining in most 
of the proyinces in India, . 


96. We have however received a letter from the (ioveriiment of 
the Punjab which siiggeHis that the praiitice in that province is 
(lifierent. With effect from April l»t. 1931, 
a system haj* Iwseii uitrfKliiced in the Pun- 
jali by whifh all Indian made foreign 
s|)irit and country Hpirit distilled in the 
Punjab and sold for (*onsimiption in the province are to be bottled 
only in bottles bearing the words “ Punjab Excise ”, %nsvi 
showing the contents of the l>ottle, the name <»r mark of the manu- 
facturer of the Ixittle, and a line on the neck up to w'hich the Imttle 
has to filled in order t<> (outain the proper (juantity. It i« stated 
that ” these IwittleM are machine made iit Europe, and although the 
<*ontents of each bottle cannot lie guaranteed by the manufacturers 
to l>e absolutely actoirute in eacli case, the priM-ess of manufacture 
is »o effi<'ierit that on the average these Ixittles contain almost 
“exactly the (pinntity of spirit which they purport to (ontain 
The (ioverjiment further observe that “ in India there is no factory 
<*«tpable of j»x^uiucJA*g accunicy lo meet the 

re(|W{!*^eme:its tif the Punjab Excise Department Tt would 
appi?iM*-thnt Innovhtlmr^ was adopted from the 

practice in force in the T'nitecl l*rfe,^iu(*es with the addition of the 
re<|iurement that a line should lie moulded on the neck of 
bottle. The Punjab (fovernment have proposed, in view of ^me»e 
circumstances that Wttles reijuired for excise purposes should I>e 
exempted from any protective tariff which may l>e imposed until 
such time as accurate standardised bottles manufactured in India 
are on the market. Although the practifc in the United Provimes 
is apparently the same us in the Punjab, we have receivcnl no 
comtnuniiiiiiori from the I'nited Provinces (lovernmeni on the sub- 
ject except an endorsement by the Excise rominissioner of the 
Prtwince cm a representation fnun Messrs, (^arew & Co., distillers, 
to the effect that any im rease in the pric e of liquor to the consum- 
ars is likely to lead to illicit distillation and loss of Government 
revenue,* 


BepreMinUtioii from 
ib« doverfuxicitit of th« 
Fa&jsb. 


97. The lepreseptutions referrecj to in the preceding paragraphs 
raise two questions regarding the grant of proteetion to the inanu- 
< facture of lefftW. The first is whether the 
Ob^ons ^ <xmteiition that there is no Indian fiM^ory 

for botilos tiol capable of produeing bottles required for ex- 

eise purposes is cxirrect, and the second whether the duty proposed 


* Binee writing the shove, we have been iitlonned that the Gevemment 
of the tJnSted Profineea ** are not in favour ol the exetnaknt of liqimr hottlee 
from any reeomtneiuletion affecting proteetkm of hottlemiakiiig 
indmtrf dn India, which the Indian Tariff Board may have under 
ailon 
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by ip^ii U1 iucrenii^ the prke of Htiuor to snob tiit ex(i»ot m to IosmA 
to cJijitillotioo. With iwani io th# fimt ciu«««tiou» it may 

be {icitlileti out thni the jiOAftihiiity of timnufuciunog bottler witn 
eulik ieat a< otiraoy iu re^ijuN t of i'H|meity <le]>eudf« jmrtly on the use 
of u^i4t>matio louihinery uiul jwirtly on the proviiiiim of exjuirienoed 
and skilled .supervision in the works. There ai'e in Inti in at pifn^ni 
factories sut h as the AUahahad tihtss Works, Xaitii, which ims^eess* 
bottle making niarhines of reiisoiiahle camicity and efiieietiry. If 
sufficient a.ssistance is g^rjuited to the inmtstr\’ to make increamMl 
pitHluction {»os«ihle and for eii|ra^inj» adtHpiate staff for sujrervision^ 
we think it leasonalde to assume that t»ottles suitable lor excijir 
pur{>oses i*aii he uianufa< tured in Imlia. \W have randully 
dered the pro|H>sal made hy the !*unjati (iovernment to exempt 
this class of Imttles from the proteetive dutv. We are. however.. 

it on the ^*^1011101 that suc h exemption will deprive 
the Indian industry of auv inrentive to manufacture high class 
bottles and aill definitely roiitine it to the protlmtion of inferior 
classes of Isittles. We think that if (he j^lass imlustiy as n whole 
is rf)nsidertHl de>ervin)^»- of protection^ it is tinfair to tlte industry 
and irjconsislent wifti the ol»je< ts of |uotection to ciuiHne it to the 
manufactme of inferior paaU. far as the difficulty in iniiktn|f 
superior glassware is due to the lack of ade(|Uate etjuiptneni and 
staff, protection will help to remove it. The position would be 
different if it were true, as some importers have suggested, that the 
raw materials available in India are uttsniiable for the production 
of superior kinds of glassware. We have disi ussed the <|ueHti()ti 
of raw materials in fletail in ('hH|>tei 11 aiol we do not con.sider 
that the ilefoi ts of hidian materials are such as may not l>e riuntjved 
"1?i?^litahle treatiioml. As regards the effect of an im reasiul iluty 
or» ph<*es, it is only necessary to point out tfmf at the current price 
of lIs. per gruSH of pint bottle.s in India an imu'ease in the 

dut\ from 25 to ot) per cent, will raise the jirice by little more 
than a quarler of an anim per liottle. The eflect of this on the 
price of li(|Uor will ]»e negligible. The rase for exemjrtitig 
aerated water bottles w'as argueil liefore uh l)y Mr, Meyer Nieeini 
Boml>ay who gave evidence on behalf of importers. The consider- 
atioiis wdn<h we have urged in the case of excise Imttles apply 
equally to aerated water fiotiles. Mr. Nissim in explaining hU 
[K>iiit of view before the Board made it clear that if suitable mate, 
rials could be found in India, he personallv would not object to 


e projM>se that tbe rate , of duty whic h 
d Hj^plv to all classes of bottlcp include 


the grant of protection. W 
we have recommended shonl 
ing soda water Iiottles. 

m 

98 . We have alao ret^eived representations from two Dairy 
Conipanies and frtun Messrs. C, & fc. Morion (India), Idmited, 
manufacturers of confec'tionery, objecting 
Il^yr««eiiUii«9n« frmn ^ grant of protection to the manafac- 
other users of boaif*. hi^ulm. The fomier haae ibmr 

objection on the groimd that natural advantages are lacking in 
India for the cwtabtij^ment of the glawi indnstry* We Mva 
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xumilied the c|tie«iioii of nataral adiraiitagei in detail in another 
chapter and we are aaticfied that the oppotitioii to the claim for 
protection on thie ground is not well fonnded* Hesers* Morton, 
l«iinited, mmplain that the manufacture of confectionerv in India 
has been already burdened by the prote<.tive duty on suga»* and 
that an increased duty on glass bottles will therefore seriously 
handicap the industry. In view of the fact that there is at present 
n duty of 50 per cent, on imported confectionery and that the im- 
port price of confectionery is relatively high, we do not think that 
the duty which we have proposed on bottles can be regarded W 
Indian manufacturers of confectioner}- as an unfair burden. It 
may also be pointed out that the Managing Agents of Messrs; Mor- 
tow, Limited, are Messrs, Begg Sutherland and (’ompany, who re- 
present many of the largest manufacturers of sugar in Ijn dia gn^ 
were among the principal applicants for the grant of 
the stigar industry. 

(3) Banghi, Bead$ and^ahe Pmrh, 

99. The manufacture of bangles is at present carried on princi- 
pally at Firoatabad in the United Provinces. Recently bangle 

factories have been started in other parts of 
of ootU the coiintr\' of which one of the most im- 

jjjgjri b, b„„. i 

to Mr, P. M. Mehtji. We have t>een 
supplied with full partictdars r«*pardinp the method of manufac- 
ture and cost of production of bangles at Firorabad by the Glass 
and Bangles Industrial Association who represent most of the local 
manufacturers. Mr. Mehta’s factory has been in existence for lit|^{u>*> 
more than a year, and he has therefore l>een unable to sencbeos a 
full statemeut of his actual costs for the j>erio«l. He ha.s however 
aubmitted a detailed estimate of his average weekly expenditure and 
output based on the year’s workine. There are considerable 
dist'icpaijcies between his estimate and the statement of costa supplied 
by manufacturers at Firotabad. These partly reflect variations in 
methods of production and in local prices of raw materials and coal, 
but are mainly due to differences in the quality and class of bangles 
made, the methods of packing and the proportions in which bangles 
of various colours are mnnufscturea. By comparing the two 
statements and making the neceMuuj adjnsWnta, it is possible to 
make a fairly close approximation to the normal cost of mana> 
factoring bwngles in India. 

100. The bangles made by the Indian industry are of varioos 
olasse*, of which the most important are (1) Reshmi or Silky bragles, 

which are plain bangles made in different 
Cl*—— "f .bsngli* colours and possessing a bright, lustrons 
manafsotarsu. appearance, f2) Fancy bangles, which are 

also made in different colonrs and are decorated with widely vary- 
ing artistic designs, (ff) Rough bangles, which are heavy bangles of 
crude pattern Inching in finish and appmrance and made by a 
-primitive and uneconomical process. Of ihMe the classes whieh 
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TOma ittiil TOiujmtiiitiii with imjwirta^l are raRhitii aiHl fuwy 

hani^Iaii* The tinei kiiul^ *i< ftiitry are ^uemlly inijM^rteil 

from Caeehca^lovakta ixm\ « t»tittti;iii<l prireA whi*h vary eRormouidy 
RiX'ordin^ to the kiiul of ruateiiuKs Ui^ed, the decorative iletiigaK 
wroufs^ht on thetn and their .sijce and weight. The bulk of 
the Indiau pmlut tion (oM5iK<*« of reshmi banglen and in this the 
eoiupeiition in prim IpaHy with bangles imported from Japan. In 
estimating the toj<ts of the Indian indn?*tiy we piojM»fH» to Inise oni 
examination on thee«>#t of prtMlnring n*Hhmi baiiglen, partly iKHaiiHe 
they represent the Imlk of the Indian ouijoii and partly also for tlie 
ream>n that they form a more hoiiN>genous pnKiuet of a bieh it is 
p<?s«ible to make a more accurate estiniafe of standard eosta. On the 
other hand variations in the tost of luanufaiiuriug fanry bangles 
CHxmr within ?*neh wide limits iO f tirding to their design and quality 
that it would be tompletely misleaditig to estimate an average cost. 

101. The tthisH and Hungles Jiolustrial Asstieuition, Firoxabad, 
have supplied us with a statement fif r<»sts im urred by a represent- 
ative ta* tt»ry in lOdO on an output of T.hOf) 
Future otitjau of tyj» manml*< or ainmeviniatel v ?75 tons of finished 

ral lArO rv i i i ‘ i* t. 

teshini iianglf^i rt>rrespoiiding on a rough 
estimate to 0)0 ttms of nodted glass. In th<» t ase of sheet glaiw or 
blowuware this output would generally be eonsidered too 
The differenc e led ween bangles and those other kinds of glufuiware 
is that in the ease of the latter the gla.ss is inelied most eeononneally 
in a tank furnac’e which reduces coal f orisumption and increases the 
output. In the case of Inmgles however the necessity of making 
tiverw ill a wide assortment of colours makes a tank furnace un- 
suitable.N^The melting of different bate hen for flie production of 
different colours muke'^ it neceteoify to employ a pot furnace in which 
each batch can l>e melted in a separate crucible. The factory at 
FiroKahad for whit h costs have been given has a seven pot furnace, 
each pot having a capacity of 7 maunds. Making a reanonahle 
allowance for breakage of f>ots and for the delay in refilling a pot 
after emptying and taking the average life of a }>oi ae six weelkft, 
A furnace of this enpacitv should prcnluce from 10,(K)0 to 12»000 
maunds of melted ghiHs in a year or approxiniiitely 370 to 440 tona. 
The factory in <|uestion produced in bangles corresponding to 

350 tone of melted glass. Rut of this, 75 tons were block glaiA 
putt'haaed from other factories so that the output of glass melted 
from raw materials in the factory wag j)nly 275 tom* during the year. 
Although in view^ of the employment of pot furnaces in bangle fac- 
tories a smaller output may be takeif m a reasonabl# basis for an 
examination of costs than we have assumed in the case of other 
kinds of glassware, yet we think that the actual output attained hy 
the factory might have been aomewrhat larger. In eatimating the 
cost which the industry may be reasc^nably expected to attain, we 
propose to take an outpiil of 4R0 tons of melt^ glaan per annum, 
tie proportion of breakage in the faf iorv is now approximately 25 
per cent, in the case of reshmi banglee. With belter organiaatian 
imd more careful handling, lhi« may be reduced to 15 per cent# 

D 
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Ob ihin proportion of brankaw 400 ionK of glaM would 

eorranpiifid to 340 ion# of biingles. 

102. Tba largaat iiam of expenditure in the manulactura of 
rewhini luttigloM h the cont of material^). The total cost ol materiaU 
excluding i nieilde#, refractories and fuel m 
Fimrabad «tot«ineiil i« B« 31 ,000 
for an output of 350 tons of melted glaas, in- 
cluding the materials used in making the block glass purchaiied 
during the year. On the estimate of weekly expenditure sahmitted 
hy Mr, Mehta, the corresponding cost of maieriais for the aaine 
output works out at over a lakh and half of nipeea, Rome imrt of 
the difference is due to the different rates at which sand. »oaa and 
lime were pxirchased. But the largest difference is in the prop>r- 
tion of colouring materials used especially selenium and cadmium 
sulphide. These are exj>eiisive materials and are used chiefly in 
the manufacture of red Imtigles. The quantities are determined 
not merely hy the degree of hrilliAicy and depth of ('olour to which 
the bangles are made hut also by the proimrtion of red bangles to 
the total output. The representatives or the Glass and Bangles 
Industrial Ass^n iation admitted in their evidence that their bangles 
are inferior in appearance to imj>orted bangles, while Mr. Mehta 
is endeavouring to manufacture bangles equal in quality and 
appearance to »mfW)Hed bangles for which he requires larger quan- 
tities of selenium and cadmium sulphide. We have also received 
some evidence that in ( ertain markets such as Madras and the larger 
cities generally there is a greater demand for red bangles than in 
other markets. A manufacturer producing bangles for these 
markets would therefore have to use bigger quantities of seienitim*" 
and (cadmium Kulphide, In view of these variations in ptf^ctice, we 
pitjpose to frame our estimate of the cost of materials on what we 
regard as a suitable ixmi posit ion for bangles of each colour and 
then to average the costs according to the proportions in which 
Imngles of various <olours are generally sold in the country. 

108, The three colours which may be regarded as typical are 
Red, Yellow or Amber and Green. Ff»r bangles of gcmd quality, 
comparable with imported reshmi bangles, 
Coiti of compotitioiis lh« following compdaitions stated in quan- 
for ditferoni colmirti titles per ton of glass may be coniidarad 
suitable : — - 
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44 17 
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20117 
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21X) 



25 

12375 
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25 

62 75 

Am»niou» oxida 

. 

26 

402 


300 <S3 
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Sand 



I.TIU 

14138 

8oda atih 
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3871 

f^lakcni liuua 



247 
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1 42 

Ar)«<eniouH ojuich? 



17 6 

3*28 


63 4» 
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1,704 
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Soda ash 
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38 71 

Slak«*<i htti** 


247 

600 

I’ptaaiiiuni chroinatt> 


y 

yoo 

(\ili|>0r oxiile 


y 

4-50 

ArwniouM oxide 


17 5 

328 




7557 

current prices the cents 

woik out 

m tolloa^M 




Pw 

Ida ot jpaea. 



Rn. 


Red H) ... 


315^5 


Red (2) . . - 



Ra. 

Average Red 

• 


3JftJ1> 

Amber 

• 

... 

^ 636 

0n^ 





On th^ evidence we bnve received we find ihnl the pmpnriioiii 
in whitk these enkrtirs are jfenerally iwild in the connt^ may be 
taken appitis:iiiiatelT as 5(1 : : 2(K (h ih«Ni« fi|n<rei the weighted 

average cost frf maieriale per ton of melted glaae worka ont at 
£ta. 20320. We have assumed that in future tne breakage in 41ie 
woika will not exceed 15 ptr cent. Thin then will repreaent fkNi 
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proportion of eullet which will lie availnlile for u»e. The coei per 
ton of giaM may therefore l>e reduced in ihit* proportion which will 
bring it down to lie. 17270. 

104. In order to get the eoiuplete coet of materiaie in a to! fur- 
nace it ia neceaeary to add the coat of crucibiea. At Firoxabad the 

. ^ total expenditure in 1930 amounted to 

CO# o cruuiim. ^ which must 1 m 5 added about 

Rs. 150 as the coal of crucibles on the block glass purchased. This 
gives a cost of Il«. 2 14 per ion of melted glass. On Mr. Mehta's 
estimates it amounts to lls. 5 92 per ton of glass. The main differ- 
ences are: — (Ik Mr. Mehta uses imported crucibles which cost 
Its. 45 each, anile at Firoxiibad the crucibles are made locally and 
they cost generally Ra. 20 to Rs. 25 each, and (2) Mr. Mehta esti- 
mates the average life of a crmuble us 1 month whereas at 
Firoxabad they claim tw-o months and in some cases more. We 
think the cost should be estimated on the assumption that crucibles 
are locally made and (hat they have ua average life of one and a 
half months. On these assumptions we arrive at a cost of Its. 3'24 
per Ion of melted glass. 

105. The cost of works IhIhmu at Firoxabad on the whole 
production in 1930 was Rs. 25,<K)0, io whic h must be added about 

, R^- 5(K) as the cost ol labour i>n the block glass 

V *nil of workr* mouiij . , , ,,,, i o- 

purchaseu. i bis is e<|iuvaleiit to Rs. 72 CK) 
per ton of melted glass. Mr. MehttFs estimate of expenditure on 
lal>our for 00,000 tloxen pairs w hich represents his output for 0 days 
is Its, 1,40(1-4-0. Me cab ulutes that the (juantily of glass required 
for a doisen pairs is 4 ox. On tliis ratio, the cost of laboul'per ton 
of glass is Its. 2](h The rates td wages in (Calcutta, as we have 
pointed out in the section <ui sheet gbiss, are at least double those 
prevailing in upcountry towns in the United Provinces. Apart 
from this, two Jaymnese operators are employed by Mr. Mehta at 
monthly salary of Rs. JukO per mensem excdusive of board and 
lodgttr|^ present output amounts approximately to 

R«. <%> per liui of gbiJCH. There are no imported labourers at 
Fimxabad where nil the skilbnl work is done by hereditary claasas 
of bangle mukt*rs. The existenre of these hereditary akilled work- 
ers is one of the principal advantages w hich Fm)xuT>ad po^SS^s as 

a^iangTe iniHilng j eiifre^^ nTiisnlemig^^^ that the bulk of 

the TlidTaii proJin lion is centred at Fir<uf.abad and that it possesses 
a large supply <»l lelatively skilled lalHutr, we propose to base our 
esiitnaie tm th% Firoxabad 4 ost!?. Sim e the lulKMir is remunerated 
almost entirely l»y piecework, it is doubtful if an increase in output 
will reiluce the cost per unit ot glass, t)n tlie other hand, W’e found 
during our fisit to Firtnmbad tliat londitions of labour are far from 
satisfactory and we think that if protec tion u granted to tbe%aug]e 
industry, efforts should he maile by the (Mass and Bangles Itidus- 
trial Association to impmve them in respect of rates of wages and 
the#|m>visioii made for suitable condtitons of work in the factories 
and for the comfort and wrelfare of worftnen. The aitimiiofi of the 
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Association whose repri^Sf^uIntivcA uppt^iml to l>e alive to this fact 
should he directed unmediately to thifi aspwt of the industry. 
Taking this into constdenitum we propose to fix the future cost of 
labour#! lls. 100 per ton of glass, 

106, The total cost of }K>wer uiul fuel at Firo«abiid on an output 
of 350 tons of melted glass is given as Ks. 10, <1)0. Taking the nrice 

, of coal at Rs. 12 a ton delivered at works or 
...m o fw>wer a»< ut . g imludiiig wasUige and other losses, 

the average cousuiuplion of coal in th«» whole process of manufai^inre 
calculated per ton of melted glass is 2 11 toun. As has been pointed 
out, 75 tons out of the 35U 1 oiit+ used in the factory were bought in 
the form of block glass, llie find consumed in originally melting 
this glass should strictly speaking be regarded m pari <»( the coal 
consumption during tlie year. Taking tins at a minimum of 1 Um 
of coal per ton of melteil gla**s, we get an average ( onsiiinpliou over 
the whole output of 2 12 tonn (d (oal. Mr. Mehta gives a consump- 
tion 2J tons of ct>al per 5,4(M» lb. oj melted glass and in addition 
an expenditure of Hs. di) tor gas and ele» <10 ity on the same quantity 
of glass. Taking coal at Rs. ft- 1 a t4m, the expenditure tm gas and 
electricity lepresents a coal enusumptmu of d 2l i*ms tif t oal giving 
a total td 5 74 tons fiu* i,4d<) lb. <d gla^.s m 2 dS tou:^ id « <>al per tiui 
of glass whii h ionespoiHl> 1 bi'^olx to iln* aN«Tagr bgun‘ al Kiro/aibad. 
The Firozabad ligine hevvi-vrr nn Imb*^ the < <».il c\j»eiul<Mi <m the 
bbx'k glass purchased. Fxi lmliug this. v%c g»'l 2| tons ol i oal which 
may be regarded as piobably tin* bc^l tignie iiltaimilib* im a pot 
turnace. The relatividy small i^m'sumptum ol luml at Fjn»y.almd 
whicli this figure imlit atcs is paitly tlin* t<> tie* high pn»purii<m of 
soda arh used in (lie tonqiosition of the batcli. (iiasH <<uifaining a 
high pniportion of svida is more quj« kly tneltcil ami therefore con- 
sumes less coal. Rut the quality fd the glass sufters thereby; it is 
mechaJiically weaker aiul less durabb*. In lbt‘ com|)ositioi»« w liitdi 
we litive adopteil, w'c have aliowril a smaller pioportiiui 0 ! soda anh 
than is custoiuary at Firozabad. I'hc jiicqiortum usually adopted at 
Firozabad is nearly 5b per lent. of the waught id imiMb whereas if 
will be noticeil (bat we Imve priqaiHcd about one-third. (5»nse- 
quently, it is necessary (o pro\ ole for a large! fuel coiistimpiioti. 
We proposiC, th«?refore, to fix (be *on>umpijon of r<»al at d tons [ler 
ton of glass. Makings allowaiice for waslage, etr., in (latiait and 
for the recent increase in railway height, we estimate the cost at 
lln. 44 per ton of melted glass. It appears to be the gouietal practit i* 
at FiroKabad to sell Ibe « indeis from the fni auc4^ ior w hn h there is 
sufficient locral demand. A dcductiiun ot Rs, d perttoii of gla^s may 
be made on ibis aci ount, leaving a net! tost of Hs. 41. 

107. Expenses of supervision and office esfablisbment at Firoza- 
bad ^ount to Its. 6 57 per t4»t» of glass. Mi. Mehla’s estimate is 

Rs. dd which is fa? Uni high and cannot be 

Wilh M.n.*, u„ U‘Hne in output the 

suju'n isioii < Imrgcs at Firoz.abad Hhoiild TOtttE 
down io Rs. 6. The laxsb of repair’s ami mainieiium e includiu^ 
refractory iiiaterials is Its. 6 28 jht ton of glass at Firmuibad and 
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expeutm Its. 5*71* Of these miscellaueotu) expenMi 
nmy tm re<lueecl U) lU. 4 & with in output. 

108. The cxmi shown in the Fitossaluid stutemeiit under * Padk<- 
ing ’ is only lt». 5*7 per Um of glass. The usuul prac^iee oi 

fw mauuiui turers at Firojsabad is to string 

pm^ng. liangles together and sell them unpacked 
in bunches. Inijiortecl bangleM are invariably packed in 
wrapping paper and caidlKiard l>oxe« bearing attractively designed 
labels and consequently feUh better prices in the market. In esti- 
mating the costs of the Indian industry as coinpan^d with the cmd of 
imporleil bangles, it is ne^jessary to make allowance for packing. 
Mr. Mehta estimates the cost of packing including cardboaid boxes, 
wrapping pajrer and labels and incidenUil churgea at 4| pies per 
dosen pairs of bangles. This figure is, we think, too high. We 
found in the ctuirse of the Match enquiry that in a medium sixed 
factory at llombuy the tost of packing, including wcHiden cases, 
wrapping paper, labels ami all laboflr cliarges amounted to ulwut 
2 pies per dosseu boxen of hall size niatcheH, only hand labour 4)eing 
einployod. This dm»s ncd im hide the ( ost of cardlKuird but on the 
other hand, includes more labels and corresponding labelling 
charges. We consider that an allowam e of 2^ pies per box of dozen 
pairs of bangles wfuild be ample. Assuming about }KK) gross pairs 
of bungles to a ion of melted glass this would amount tolls. 140*62 
per ton of glass. 

109. Selling expenses are m>l shiuvn in the Firozabad statement. 
As the largest centre of bangle uumufaciure in India it is also the 

main centre of wholesale trade and mauu- 
mg lueturers find little ihiliculty in disposing of 

their products. The necessity for a selling orguiu.su tion in connec- 
tion with the works <loes m>t, therefore, appear to arise. But the 
verj^ low prices realised by Fiiozabad luauufiicturers point to the 
conclusion that what is saved on selling arrangements is probably 
lost in the low realisations. We think, in acctirdance with normal 
(Himmettdal practice, some allowance should be made on this 
account. A sum of Hs. 15* per ton of glass may be considered 
reasonable. 


110. We do not rtmsider it iie<'i*sHarv to make separate allowance 
for depmnation. It will l>e seen that we have allowed lla. 6*28 per 
ton of glass for repairs and maintenance 
iWerlwttd clawtss sad un,an output of 400 tons amounts to 

^ nlHuii Its. 2,5<H) a year. This represents the 

cost of a furnac# and in additicfn leaves a margin for occasional 
renewal of refractorv materials. This is sirfficient both for ordinary 
current repai|» and for depreciation ugaitist substantial replace- 
menta. Theihe are no separate managing agency charges at Firota- 
bi^; those are included under suiiervision and office establishment. 
The Glass and Bangles liidusirial Assoi iation have eetiinatod their 


* We have atlowed about R«. 0 p^»r t^m fur sheet gliua and Es. 8 to ft for 
ytiwnirafe. Biiioe thece is more handling in hfmgjkn, Be. 15 is aot ea o ei slv e 
tn piti|mriiea* 
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enpitai mj«irement» iiirhiciitig fixml «tiil working cuiiitRl for a 
fwshini liatiglo invUny with out* furiiavt* of ilio ortliiiary 

.ryncae t^viw Ug- -vLlHKt ^vliirh ne aamit im«UMbkJpur«. 
JElu^wiag iiitar#iit iit t(i jH»r tliiii workn out at Uh, }w»r ton 

on an ouipot of 4tNt (onn. 

III. TIm* fair Ht^Ilirig pnco of roBhmi 
F*ir #*Uirig pru** hunglos t ali ulate<{ jw'r ton of glaan m 

m follows : 


TAOLh XLV. 


Matariab 


R». 

17 !I *70 

CVucibkvt 



Works labour ... 


100 tMt 

Powor and fu«d . , 


41 00 

Superviwion and otr»i<> 


600 

Rfpatm and tiiaifiOuiaiu «f 


62 B 

MiscellanoouH 


i 50 

Pocking ... 


14062 

Kfdling 


1500 

Profit snd interest , . 


5-26 


Totm, 

49459 


112. Baiiglon an* rioM in tho market in dozens of pairs, anti it is 
therefore necessary to determine the number of res h nil bangles whieh 
are ordinaTilv represented bv a ton of glass. 
^ Aeronliiig to the (Hass ami Kungles Indus- 
trial AsMM iation the weight of 4(1 toran or 


gross of pairs is one manml. If foeakage in the works is taken at 
15 per eenf., 40 grons of pairs w ill represent I 17 mantMis of iiielteil 
glass. On this ratio, a ton of nodted glass is erpiivalent to !f30 gross 
of [lairs of bangles. Mi. M^ditii estimates that it r«M|uires 4 os. of 

f lass to ftmke one dozen pairs. I bis f firresponfls t<i a proportion of 
47 gross to a ton of glass. It is oftvioo'^Iy diflFjrult to reaeh a 
definite conclusion on tbe point sime the sizes and therefore the 


weights of bangles show a wide range fif variation. At our request, 
the iJepartmeiit of Iiulu.stiies, Born bay, arranged for the weighing 
of reshmi baaglcMS of representative sizes in the market ana has 
found the weight of 1| lakhs of pairs of liangles to be about a ton 
Allowing for breakage at 15 percent., this gives a proportion of 
885 gross to a ton of melted gla»s. We projKise to take for oui 
purpose 9()0 gnrss to a ton which* is roughly int«#“fiiediate between 
the Firoaabad estimate and that of the llepartment <d Industries. 
On this proportion, tlie fair selling price wnich we have estimated 
per ton of glass works out at 8 79 pies |>er dozen pairs. 


113. From recent quotations which we have iweived, we find 
that the price of reahmi liangles as conunonly assorted for shipment 
^ . . . . s Ittdia in November last was 2'6 to 2^7 lea 

Fnceo LttifKated pei^dozen pairs f.o.b, Japaneie port: r^bmi 

bing^ of ibti class packed for shipment measure 7 5 cubic (aet ^ 
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MW puiri}. A< tn our iitfomiaii^n, fret^hl from Jupan 

in 10 yen |>er ton of 40 vnhiv feH le*^ 10 per eenl. deferred rebate. 
Incidental ebargen iiichidirtg insurance, ete,^ ainoiiiii to 1*8 yen per 
tow a»id landing rKurgei^ to il per <^nt. of the c.i.f^ price* 

Taking the yeii-rnjMM^ evelmnge at jpiltl parity we arrive at alanded, 
duty iiw pri(*e of 8 12 pie?i per do%eu pair». lit will l)e fteeii therefore 
that working on full output and asf^utiiiug reas<niable e<‘Oiiomie«, the 
Indian indusiirir would not require ami»taiice except to the extent 
of 8 per cent, of the irnjKJit |#rior- 

114. Although in e^iinatiug tutuie co«U we have allowed for 
8ueh eeonimim m may reajionahly be attained under prei^ent condi- 
^ , t t.n ^**^‘*^ working, we think that there are 

C.J Otfmr^teo l!!r.»Ld jwM.ihle for which we 

have made no provision m this eatimaie. 
The manufaeiuie o| haggles is a branch of the gluae industry in 
which there is ^^^llderalde scope for the ein|>loyment of simple 
aeuii*autoii3at ic Itiarbineiy, and the* use of siu h appliances by in- 
creasing the rate of output will lead to a reduction mi the unit co^i 
of labour. We have providf*d in oui estimate for an increase of 
3(1 jmr cent, in tlie luhoui charges incut red at pieseiit at Firo/aibad 
in order to allow for a Hult.Htuntial improiement in lalmur conditions^. 
An improvemeni in the stattH and working conditions of labour may 
be exjwcted to lead to u hnthei increa^'e in the rate of output and 
a consequent reduction in the cost j>or unit of g-lass. We have esti- 
mated a reduction in the piojKirtion ol breakages in the factory to 
16 per cent. But we believe (hat if Hufficient care is taken, the 
reduction may be still greater. The eliect of a smaller percentage 
of breakage will be to briug^ down expenditure under every item 
except material and pac king. It may also l>e jaiinted out that on 
soda ash and colouring eheuucals, which represent the bulk of the 
cost of materials, there is at [iresent a duty of 25 per cent, which 
represents nearly half a pie per doreu pairs of bangles. If, there- 
fore, a reduetiou oci urs in the general rate of import duty it will 
provide another substantial H<inrce of saving. On these facta there 
can be no doubt that the industry will eventually be able to dispense 
with assistance. 


life. We have based our estimate ot costs on an output of 400 
tons of melted glass. The total pmdurtion of the factory in 1980 
w^as approximately 350 tons, of which 275 
wid form of melted in the factory and the rest 

**™^^”^* was pur<‘bi*«^ in the form of block glass. 

The increase in output which we have estimated is so small in pro- 
portion to the already aftaiiMj^ Ibat there should be little- 

afeflSottlty in wwking up to it immediately. We think, therefore, 
that in determining the measure of protection the eatimated cost# 
should be takln m the criterion. There k oneTactor, however, for 
which allowance should be maife. We ha^e ^inied nut in dis- 
cussing blownw'are that there is a veri" rdnsideraole prmudice in the 
market a|^iist iiuiist kinds of Indian glassware. Aa^mcaminaiion 
of ih% prices realised by Indian bangle imnufacturers shows a wide 
discrepancy between Indian and import pri^* It is always difll* 
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cult t4) detcniliue hoir fur prejudice of this kind h biased im a de- 
uioiistrable diftercuct* iu tjuality uud selliu^ origan isatiau and how 
far to other ciitum>taut es. ll is, bowevei^ clear in the case of 
bangles loamifartuit^d at Firoauihad that the proj>or(ions oi scnla 
and ( olouriiig materials used, ou whit h tjuality tlepeiids to ii liug« 
extent, are not the most suitable in ctmijuuison with impoited 
bangles anti this is jiart of the mtM»n fur the cgnstiug prejudice 
against them. have also pointetl tnit that no expennes ate m- 

curied at Fiit^zahud on the pitnisibn <‘f adetpiate stultug arrunge- 
ineiits and this is probably an additnajal lea^un for the low pru*e» 
realised. A thirtl iaetur is that tin* baiitrles are plat etl on the tnatket 
iiiipa« kt'd while importetl bangles irt iieialiv .M*ld in attra<tiv<j 
rardboanl l>oxes. In our e«>timate o( lo^'ts we liave miule tine provi* 
sioii lor all these fat bo s im ltiding a biglon t tjnvvmiiitmn of roal in 
view' <»t the'^smaller pj«'p<nti<»n (d “‘Mia aAh \ve Iwive p^foineMid and 
it is to be expelled tliat to th^s extent Imlia!| ju|ees will nhow an 
impi OVenient. The addition'^*w e have made to the bdioraliad i'ost« 


under four hc.nN 

nmv bf> <umnKm.M*d follows 
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Per t' n f glaft#. 

Firi>juil>a»l 

K«t Oita ted 



Ctmtj*. 


Hk 


mtwi.'iU'' 

. ' ^ .8^ 57 

17g-7() 

Power «iul tUid 


4Fon 

Selling oxi>eiiscS 


15 (K) 

Packing 

b:i 

uo tri 


122 70 

S(n»'32 


The extra expendituie for which provi.sio^i i-» made in tiur estimate 
IS Ks. ‘J4i> db jMn t<»n oj glass w biih is e<{U5v.ilenl ft* 4 H.S pies per 
dozen pains ot bangles. In the written replits hubinitled b\ lha 
(ilass and Bainglt^ hp^ustnal Assotiatnui it was that liie nett 

piite leahsed lor lesrimi baugi^s was o arinas pei gross ol puim 
equivalent to o piei> per dozen {>firiis. In then <ual evideme^ how- 
ever. titey stateif that the price had sim e lallen b\ b pies per grosn 
of pairs and may now' be taken as 4| pies pei dozen pairs. It may 
be pre.sumeil that the fall in priit^ has been due to the rerent drop 
hi the exchange value of the yen, and that 4| pies may be regarded 
as^the Indian realiseri price eguix^ent to the current impart price. 
JThe cuiTent c.i.f. price of reshrm banglefi is 812 piet wmich Cor- 
t*esponds to a duty paid pric%#<»f 12T8 pies. lUe difterem e between 
the Indian price and the import price i® therefore 7*08 pie». If 
we deduct from this the additional profusion made for materials, 
coal, selling expends pad pockm|^ there i» a balance of 3'3() pies 
which ma3l,b6^gmrdfd as Ihe nett disadvantage of the Iniiian 
industry ia fbe market. Our estimate of the Indiau fair selling 
price is 8 Adding to this the disadvantage of the industry in 

the market we get a final ppice of J2 (19 pies. The difference between 
this and the pricp is 3*97 pies which is approximately 50 par 

0LA88 ^ 4 , E 
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eent. of the c.i.f. price. We recommend that 

ban gle iadugtrj' should be given in the form of 

of54)^er oi^nt. A specific duty is clearly fnappliealble in the case 

of bangles which are inipoiied in a large variety of sizes and^classes 

differing widely in value. 

110. We have assumed throughout this disf‘ussion that the manu- 
facture of bangles will be based on the present typ# of dire< < fired 
pot iunijiee. It is generally recognised that 
t a recu[>erative pot funuice in whi< li fuel is* 

tir» furtmcew. .applied in the ionn <d gas aii<l ai raiigeiiients 

are made for pre- heating the air re{|uiied to 
hum it, is more economit al a ntf yields glass of nin< li better quality 
and appearance. We have, therefore, tried to estimate (*ii the data 
avaiWde to*iis to what^extent the Indian bangle industry may 
expect to benefit by the eiuployuieut of recuperative furnares. The 
principal ad%'untage will consist in a reduction of fuel con.suuj|,ption. 
A seven pot direct fired furnace of the kind now in o|>eration cinn he 
replaceil hy a six pot rei uperative furnai each p(»t with a cajiacity 
of 1(1 I'wts., without suhstantially altering the lavnut of tlie fac tory. 
The c'oal consumption in operating the furnace on a reasonahle com- 
putation will not cxt'eed l i tons a week cu* SOO tons a year. Assum- 
ing a working period of Id months in tlie year and allowing for 
breakages of pots and other confinfjll^nCies, the outpiU of »odted glass" 
may he esfimuted at a little over SIMJ tuns a ye*1r. It provision is 
made for the additional coal consumed in the pot arch aiHl in the 
UpnVer^jion of glass into finished l>nngles, the (|uantity of coal con- 
sumed per^4!)n of melted glass over the whole production will not 
he more than 2 tons. W'e have estimated a consumption of d tons of 
coal in the case of a direc t fired pot furnace. Taking the efiec tive 
<‘ost of a ton of coal at Firozahad at Us. 18-S. this figure will repre- 
sent the saving^ in coal per ton of glass. In the case of the direct 
fired furnace we have assumed Us. 3 per ton of glass as credit 
realised on acTouut of the sale of cinders. As no cinders will he 
available for %le from a recMiperative furnaopf tie nett saving on 
coal may be estimated at Us. lO-S p#r ton of glass. The tc^tal output 
whic'li/ we have assumed for a diref't fired furnace is 4(K) tons which 
will be exactly doubled if a recupemtive furnace is substituted. 
The cost under * Supervision ’ and * Miscellaneous * will on this 
account he reduc’ed liy about Rs. 3‘o(). We have allowed a cost of 
3‘24 per ton of glass for crucibles in a direct fiml furnace. 
Wt do ^9t think that the cost of cnu ildes per ton of glass in a 
recuperativa furaac^ will exceed Re. 1. The average life of % 
vfucude is much lon|rer in a recuperilttve furnace. More frequent 
fillings are pcnesible and the crucibles have a larger capacity. Under 
“ Repairs awd Maintenance including depreciation, we "have 
allowed Rs. (V28 in the case of aitlire^'t fired^ f d^najge. The heavier 
outlay required for a recuperative furnace will increase the charges 
under this head. We estimate the cost of building ^df erecting a 
recuperative s^.pot furnace at Rs, 30,000 and of a" pot arch at 
Rf lO.tXK). Takinjr depreciation on the furua^ at l’» per cent, 
and OB the pot arch at 10 per cent, and a«9m»hig a||t«^|{>ut of 800' 



THE CASl%F<JE/ROTECraiON AND PROPOSALS FOR ASSISTANCE. 

tons of glass, the flepre*Taiio« per ton of glass works out at Hs. 0 87. 
Allowing for occasional renewal of refractory materials, the total 
charges under depreciation and current repairs iiiuy Im? taken at 
Ils. 7 oO per ton of glass. Profit and interest will also l>e higher. 
We estimated^a total capital expenditure, including working capital 
of Es. 21,(H>0 a factory working with a direc t tired pot furnace. 
The corresponding '‘i^pitajj^^^enditure for a farttiry y(j[Uip|>ed with 
^jreciiperativ(^|><^ furnace wlu he approximately I{s. 
at 10 per cent, on TTus wTtTPan ouiput^f STK) tcuis will wt>rk out at 
Rs. 7 oO per ton ol glass. The result of tliese i alcuilations mav he 
summarised as ftdlows : — 


Tablk XITII. 



per too 

of gliMtt. 


DirfH't fired. 

R«cwp#rsiUr«, 


Rn 

Rs 

Power and fuel .... 

41 no 

30'.V) 

Supervi.sion and miscellaneous 

1050 

700 

Cruel hies 

3-24 

1 OO 

DeprtH'intion and repairs 


7 50 

Profit and interest 

6 25 

7r>o 

Total 

m27 

r>tim 


The nett advatitage on i*x{)enditure is thus about IN. H>7o pci ton 
of glass or Tis. 10,000 on tin* whole output in a lecupcrafive turnu< c 

117. The effect of rec'U[>erative j>ot funuucs in iim»roving the 
quality and appearance of the glass is, however , of mu< h greater 
, r . importance t<t the Iningle industry than the 

furnace* in impron^^ I ed net ion Hi Woi ks ex pcmniuic. llieduiiihl- 
qamhty and ftpn<*iuanc« Jitv of glass is affected to a large extent hv 
of glass. projrortion of srnla contained in it 

A high proportion of .soda renders the glass more brittle and icuia*- 
derablv diminishes its durability. Hangle factories in Imlia us*^ aii 
excessive proportic>n of soda in their*compositions. This is neoes’- 
ftitatcnl partlv bv (*onsiderations of fcrel economy but plainly by tlic 
limitations imposed by a direct fired furnace. Tlie melting erffi- 
ciency of a direct firerl furnace is relatively low* and the pnipoiTions 
in which the various raw materials are inixtHl have, therefore, to be 
adjusted to the low efficiency of tha. furnace. Since a large pfo- 
portion of smla has the effect of considembly lowering the melting 
point of the batch, manufacturers find it convenient to make softer 
glass in direct fired furnaces. We have no doubt that the prejudbe 
which exists in the market against Indian mad# bniigles is partially 
explained by the fact glaas in le«« durable and breaku more 
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readily. In the ease of plain baii| 2 ^W the question ol chu ability^ per- 
haps, is not so important as in the case of de<*orated bang^le* of the 
more expensive varieties. The hi^b prieea at wlich these are sold 
make it essential that the glass should be stronger and morl durable. 
Unless there is a decided improvement'in the dnral>ilit|r of the glass, 
the Indian bangle indiislrv will not b# in a positiim to capture the 
market for superior fancy bangles. It is, therefare. important that 
the furnaces operated by Indian bangle nialers should have sufficient 
heating rapacity to meb glass suitable for bangles of higli, quality. 
But it is not meridy in improving the durability ?if glass but also in 
improving its appearance that a recuperative pot furnace will be 
found useful, (ilass made in open pots in a direct tiTe<l furnace tendg 
to be dirty and spotted. A recuj>frativc fun|Bce working on g^a.s which 
is a cleaner fuel tlmn coal produces glass of better appearance, suit- 
able for the prodii<!tion of superior classes of bangles. The iniprovcv 
men# in^he quality and a])pear}ii».e of bangles which tlie replace* 
ment of the existing direct fired furnaces may bf* ex})ectediio bring 
about, will gm a long way in removing the disadvantage against 
which Indian bangles have at present to contend in the inarekt. In 
estimating the measure of protection we have as^med a nett dis- 
advantage of d'dO ]Mes ]>er dozen pairs. Kvery redm tinn of a pie 
in this disadvantage will increase the eurnings of tlie manufaeturer 
by al>out Its. of) per ton of g^las^. This re|>resents in a factory with 
an outjmt of 8(M) tons a total increase in tlie agg^regate receipts of 
lls. 45, (HM) which is more than equivaler»t to the cost of a recupera- 

( tive furnace and pot arch. We have little doubt that fur the further 
development and siic(*ess of the bangle industry it ivS essential that 
manufacturers should direct their attention to the adoption of im- 
proved aiuVmore up-to-date furnaces. 

118, Bangles are at present subject to a revenue duty of 50 per 
cent, ad valorem. The same duty is applic able also to beads and 

false jiearls. If our rec'ommemlation to im- 
Duty on bai)g?e« to be pose a protective duty of 50 }>er cent, on 
applied to fttUe bendn fmii juries is uccoptetl, w’e [)nq>ose that the duty 
»n fiewrs. should he applied also to beads and false 

pearls. The articles are essentiallv similar in character and process 
of manufacture and there is no reason why Indian manufacturers 
oi bangles should not undertake also the manufacture of beads and 
falsf pearls. As far as we are aware, there is at ]>resent only one 
factory in India which manufactures Wads and false pearls. Tbe 
factory is situi^ted at Bomlmy ^d 4}»parently depends on block gl9M 
imported from Japan for its principal material, Bombay is dis- 
advantag^usly situated in respect of Sivnd and coal and the cost of 
inanvifactttie will therefore W higher than in other parts of India. 
Wa consider that if protection is granted, bangle factories will find 
it profitable to manufaetnre beads and false pearls from glass made 
locdily. Thare is at pi%sent a substantial impoiT in this line of 
glasiware amounting to over Rs. 30 lakhs in 192^30 and over Rs. 16 
lakhs in 1980-31. li a protective du^is levied, it will provide a 
new outlet of considerable dimensions Indian glass industry* 
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* ( 4 ) (jenerol litcontinentltiUom. 

Sui.n.»rv of ,.n^..aU . I”, I*' -««*<< >'>* <Uuie* 

> eiuKoaitni Hi nus ( ha|tter iua\ he Muuuuir- 

•x^etl follow^: — 

if) ^ee|||iU(I iMat« iiu luiluiiir ttmi nUla*4 — 

Ks. 4 WT UM> 1 . oi 'J. ^ |it‘r <a*nt. n»l vitfori ot whirlii*V(t»r 

re hii:ht:*r. ji 

(n) Baiigle?^, In^tuls und poaiK— — *n |M‘t rriit. dfl rnfftrein. 

(ill) tUK? gla^iswuii* t»f t!i!^ kiiitK —■.%() |>t*r 

cent, ad valorem, 

(a) C (jtiiitifierjf thctfi tftnto' ctoifiomtiij mefchafidise 

piii'lfil arikrdinf/ to ord i nari^ trude usio^t — lH)ttlc8 aiitl 
phiaK of all (l«*s< 1 i|»t na lading H4Mla and tithcr 
aciut<nl watiM iMittits^; |ai> nt ail kinds iiu luiting 
pered jarn. • " 

^h) 1 U aokiuat I tuj irate — 4’hiiiiiioyH ; glohtts ; nhadcH ; <diundc* 
liers ^ tlonie-^ : lanig^ \vholi\ oi juii th inadi* cd glass. 

(r) Taht^ and domeffftc irate- ^rnnild^Ms and jvigs; di^^lK*?*^^ ; 
1*0%' 1*4 : plates; dccantein; staiiils; vases; winr gliis^tes ; 

ink stands ; naper weiglits , ash tia's; |»epptM , !*a!t and 

viiieg'ai ]>ottK*s. 

[d] M i srrila nena ^ ~ Tih^s- rinditig and 

I2d. Tht*<hitics wliit Ii we have .pro pc.svd ti^pu^sent in tniniv < ast^s 
a coiKsiiicmhU* ad<liti/^ii to tho oo-,t ot glusswaie irerd in Idol in. 'I’he 

, . nxtra harden Hiv<jlved in ran nt *>i>ofialrt is nut, 

oa the oonsumer, * . * * * > i 

rntuv'oi. so uKi'eHs've as !m rt»ji>titnte u vahd 

ohjeotion to the giant **t [Uoto4tioii. We am sati-tied that in tiie 
gmat majority of i asfs it not loatvitu than th»* hnnlen h lut h iiia\ 
notnuillv l»e exptM to«i tunn tin* appln utnni of pi ot*M( i v pioposal^. 
In the < iise ot sliect and plat** glass, the <|iiant it]*‘s use*! h»i oidinarv 
hnilding pnipo-eii in India ate >** small that the avltlit lonul » t*Ht in 
indiviiliial <ases will h>* haidly peu»*p!ilde. It we us<4vnm* tliat in 
an ordinary lesivlential hinlrting* <*t llie kirul o< < npied by tin average 
middle (lass taniily. about <>tHI Mpiare leet of sheet glass are u.'ied, 
the total dntv j>ayahit‘ will he Its. ?th 1 lie dut\ payable at th«i 
current late is Its, 7*,, that tin* additional huiden in respei t of tlie 
whole building' will be not more than !{«. ll?J. The glass u,s|fd In 
publii' buildings and by luil'vays i:s*laigely jilate glass or hupeiior 
polished glass on wliieb under toMr^proposals there^will In* hardly 
auv ineiease in duty, llatigles. b«mds and falst pearls are at pre- 
sent tdtargcd a duty of d) [*ei »ent. and our proposal, theieldfe, Ui* 
volves no increiise as fur as thestg^urti* les are coin erned. E’ven ji| 
we adopt for the purpose of < ompartiwm the duty iti foiee Ijiefore th# 
introduction of the recent surchaige*^, the addition in duty 

J ayable on ordinary kinds of bangles wMl not exc0e4 2 pie# pef 
oieu pairs. In the case of an article which h uwld for orfiavle^tab 


* Item (til) (d) would ia« 
glass ' ' after * tileis " in 


^te th« insertioa of Ilie words OtWr tha# 
103 of the Statutory Taritf Schedule, 


GIaASS 
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fliifl (Ipcorative piirpo^^^e#, ihu cannot he regarded a« Bxcesfiire. As 
regards oflicr kinds of glasware, the position may be illustrated by 
tbe following typiral rases: — ^ 


A|i|>rr>ximAta tocre^M ia duty 

I ) Ordinary wisEcrl Dietz lantern globe 4 anrigi per doaen |^be9. 


<2) Ordinttry »ixed Glass Jar (H lb.) 
^3) Ordinary sized TnmVder 
4 ) Dint Imltle .... 
( 5 ) At^rated water Hot! let — 

ta) Codd's pattern (10 oz.) 
ih) Crown rork patU^rn (7 to 
oz.) 


1| anna per jar.. 

5 Jinnai! (># dozen tiiinhlem. 

. i anna per l>ottle. 

* 

I anna per bottle. 

10 

, ^ anna bottle. 


We do not consider that the increase in duty in these eases will 
inflicd any 'Special liardship. Sonwi of the articles inchided al>ove 
such a?» aerated water Indtles and jars, on which the duty appears *m 
he higher, possess c onsiderahle dtirability as compared with* other 
g^^iHs containers. Soda water bottles partic ularly of ( *odd's pattern 
^:an be refilled many times over and consecpiently t|)e a< trial duty 
payable on them by the purchaser of aerated waters is a gcMxl deal 
low'er than the* figures above would indicafe. 

121, Kisewhere in Ib'jMut we have pointed out tlo* princ ipal 
directions in wdiich the Indian glass industry stancU in need of 
, , , improvement tiiid the means bv which such 

iVru'd of rrctertion • * •, i i» i a ' t : 

iiiiprovernent may be eneeled. An extensive 
reorganisation of the industry as reg^ards metliods cd prcaluction, 
equipment and financial resoun^e< is recjuired. Suffioient time must 
be afforded to the nidustfy to make full use of the protection 
granted, so that the reorganisation which we have in view may f>e 
completed. We think that in the circumstances of the glass indus- 
try a long(*r period of protection is required than t)ce Hoard has 
generally recommended in other <*ases, prqpos^ 

teciive duties should iy;nu^in in forc e for a ^>eriO(T of fen years. A 
shorter per fod Hi years wHl be inwIRcient to create the neces- 
sary confidence on the part of the investor in the future of the glass 
industry. 



CHAPTER IV. 

Supplenieiltary Proposals. 

il) ^ ^ r ijiatif Zfit ton Hff anti T^tusuu*). 

12*^. In ( hapt<*r T wc have ^iven a brief iieeount of the prot-e^Hcs 
eniph*}e<i ni Indian fiotoiie'^ at present. We have there 

^ ^ stated that \\ e eonnider that the Inihan 

TiH I jfi/d-* < f w^rkuii^ indu^^ry has' iiuole ennsiderahle pHi^re^H in 

«»‘?taui unpoifaiit lesp^^etn At the ^^^lne 
time It IS e^ ident that there are several matters iii resjxn t of 
whifli tile pie.sent pnutue in m^m* fa< tones is siiMi^ptlhle of 
impTc*ven]ent . So lui as the self * tom and treatment of uivv 
miOenal’' aiv (oio lined, we ha\e lamle «eituin snjirt^est ions ui 
(diajoei IT. and as re^’-ards methiMis of mannfjntnie we (inisider 
ih.>t the f ol l« -u 1 tiif point- should * ommend thems«d\«‘s ti> manutiu’- 
tinei^ toi t)oM) ninneduite attention. 

IJ I In their turn.oe ilesy^rj, .md j»ia< tiee most ot the Indian 
ta*toijes ate capable cd < on-idei a bb* impicoement It i» 
_ jii-w uni\er-all\ meeptcal that easdned 

tUTnaces are mote tutieient in e\er\ ''ay 
than d?iet.t tu t d fninmes, b'<u the manutiiic t ui e <»! lamp’cvan*, 
pie--ed uu!** and hottlo" tiUtk hnnioes would uiidonloedK be moie 
ec'oin tin it a 1 than |»<»t taiino*^* |*«u th** maijnt*u tun* of hanjLrlen, 
w heu^ U'la-s ot \fii ious icdctui- i*^ U'cjUiied, pot tuncroes will have 
to be letaiued, but the direct final tuiiuufs should b<* te[da(ed by 
i 5 a--h)ed I CM upei jiTi ve luinafes Tin* duj>anese tvpe cd jwit fnrnat^e 
g’t’Ut^rally funploved ni Indian factoites n smalbu m -i7< rtonp.ued 
vritl) the size ot die [tot- thitn tin* Knirli-h ti pe cd" furincee, who) 
c onsecjiien 1 1 V had a ^•^leatei le-ei ve of heat m its stiuetcu^'; it 
allowed cd' the pots bein^ set fuitlier tioin the fiiebcjv, and the ffnen 
<ai ned the tiames imind the tnuit of the |»<ds and nmintained tlsem 
at a moie ie^»‘ulat tem]>eiatuie The reserve of heat in the 

Tii^’^lish Juinaee jiermilted broken pots to }>e remoM cl and new^ potn 
set without jedu(*infr the temperature of the furnacn* so low tisat 
tiie w’orkuif? of ^da.ss had to be -toppet^and otlier pots were cnok^nJ 
and broken. There is at |>re-ejii onK one workii in India m wlm h 
jw^ts aie set while the fuinaee lontiftiies in opejatuRi . in all the 
other works tlie eominoii praetne is to lun the furnace till ahoitf 
half the pots are broken wlien it is put out and aindhei started, 
the sound pot» remainijig in tht Hirnace lieing sarriticed, Thi<i 
happens in most tables aI>out rmre a month when cceutam repajjris are 
always neces^^aiy. The constant putting out and reheating in)[)Oseii 
exce^^ive wear and tear upon the structure of furnace and 
iimits its working life to months, after which period it iiee4a 
rehuilding. In conaecjueuf^Sf the need for" ecmataiit repairs and 
rebuilding the structurtpffli the^^ furnacee is ^ leas »iibatan^al 

( aa > 
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thfifi that oi the which usually worked for iseveiir 

to ten veai?i without uiajor rejimtsat j|.nd they lose more heat by 
radiation. Further, the settiti^*- of pots i*lose to the fire box causes 
exrc*sHne heal at the back of the iK)t, while the arrarfgeiuent of 
flues liete **eii the pots «l<>es not jirouuce sufficient hmi in front of 
them. Couse«jueitily the pots are subjected to excessive strain, 
tiiid their avera^/e life in most of the rvorks iv le.ss than a moutli^ 
while nowhere do they last for three months. The revtaugular }K>t 
furnace does not attain any lugher degree of effi< iency than tiiose 
of circular shape. The gasdirml p^t furnace is of an old conli* 
neutal type which is neither clesigued nor (operated in the best 
manner; and it does not operate for more than one or two years 
before major repairs become iieces.sary. The importance of intro- 
ducdng design and practice cannot overestimated. 

More efticient furnaces wiTI enable the munufuc turers to improve 
their ghiss compiHitions, reduce tjie proportion of sc^da ash — which 
as we Imve seen in the case of bangles particularly is far ti^) high — 
an4^ at the same time witlj cost tui n out better, uu>re duralde 
glaS^. 

124. The [uactic'e wliic h we have noticed of gathering tlie glass 
in (nci (♦(Htioiis is generally uneccmomicail though it liiay Ih‘ advau- 

tag'ecm^ under siiec ial comliliuns. Improved 
*^ *'* '*** turnac es and g-lass c'om|M>sit iiuis would render 

tins uuneressar\ . The separate manufac tore 
and remelting (d block g^luss has nothing' to i ec-omicceml it ec'onomi- 
i’aliy and slcould he given up. The ccuiditions in which some of 
(he lahoin (especoully h<»v labcnir) is employed particularly in 
bangle hic toi ies are intolerable and a study should be made of 
the pccssilulity of introduc'ing mass production methods in such 
operations as separating' the hang'les from the .sj>iral. welding the 
ends of the ciredes and the various forins of decoration. There is 
scope also for investigation into [>ossihle extensions of this branch 
of the* industry such as the maiiuiacture of the more expensive 
kinds of bangles from g'lass tnbi?ig and the manufacture of heada 
and false pearls. The desirability 4 >f introducing automatic or 
semi-automatic machinery for the manufacture of pressed and 
bhiwnwares needs investigation. It should be possible to replace 
the * mould IwcT * by some mec hanical device. It is not healthy 
for a Iwy to work cramped in a confined space, close to the furnace 
aiid almost in contact ith ^the hot mould and hot glass. The 
appearame of the ghiss would l>e improved bv using a carlKmaceous 
paste in the mould instead of*wet paper an<i much waste could be 
avoidetl by paying more attention to the design of the moulds. 
The introduction of cutting w heels, rrackiiYg off machines or cutting 
flames woifld render unuecesHat^ any over-blow belxTeen one globe 
or chimney and (^nother and would also save the wastage involved 
by the present methods of separating the articles. j ^^an^nfa e* 
ture of bottles by band pimesses e^iwpt ia 

8p<wM‘al cases. Hand made bottles must always vary in capacity, 
weight, thickness and length of neckfi^Md in one factory at least 
the^ natural Wndi^aps are increased blower nianipulating^ 
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the gl3i!>s without a ttitatioiuvn’ niarver. lietieraily, the failuie ojf 
the management to on a reasonable j^taiuiard of jnmlut tion 

leads to excessive variation in tile articles mauuiiu tureil. With 
a bottle making macluiie, jitbYfdei} oroper attention is paid to tire 
coinp<»^itioii of the glass Imtch and to tlie teui|H»rtttuie of tlie 
Jurnace, the <^portunitv for niuh vatiutiouH is leduced to a inun* 
niuu). Kveu Vnen equinned with modern ielns NLOiie fartorirs 
prefer to use their old kilns and we have seen more than one 
annealing lehr standing itlie while kilns are henig used. Lehrs 
consume less fuel and anneal the glass much more rapullv than 
kilns, the use of which is only justified im heavy ami e\{»en'*jve 
ware. Tiie use of kilus for annealing lM»ttles. jais and hnnpwaie 
is exceedingly wasteful and should he ih^ruiO inued. 

Many of these ^ugge-^tnuis tor the iinjjrovement nf the 
pre-cnt pructiee in the la< Ovne-^ point to the nee<l for an organiMsI 

study oi th»‘ vatioiH piaddeins whit h the 
I I 1 e n iiiflustiv iiresents. It g'eiooallv i>*n»g- 

ni-efi ttiat even in its Minph'st torniH tiie 
* induct T\ tei liUical iuid nhiO|yys 

tor its de%e!opment a iiigh degree of skill and of smentitie <|nd 
nieriiannal e(|uipmeni. 1 he diHiiultie*. experienciHi l>v Indian 
iiianuta< t urei s td glaH> are to he attnhuted largely to the ho k of 
ade'juate joovi'^ion f<u the invent igat n«n of seitodific preldems c«»n- 
ne< Ted with the imlustry and for tht* training of manfigers pi^sse'-^ing 
the KMjvnsite knowledgi' of terhindogy and nnniein metheds of 
inannfacture, \W aie ( onvinced that unless any tui it! as^^istam e 
gittiited to the ^ulu^trv is supjdeinented hv Huitalde urganisat nm 
tor tiaining and ieseai<h, (he progress of the industry will he 
slow and inooniniensurate with tiie burden h out j»rop<wals 

will place on the country. Tlie Indian Industrial roininissifui 
(i!t]fhls) in tlieir report expressed the viei^ that tariffs will prove 
ineffective tinless thev give rise tti scientific *‘n(|uiiy ami expert 
treatment of the many prohlems involved Similar viewH hare 

been expresse<l l>y other imlustiial experts who iiave sime erniuued 
into the subject, t hu examiiiaiiiui of (he Indian glass industry 
has le<l us to the same com lu^iou. While ne hcdtl tlmt the •severe 
competition to which the Indian industry is expose<l render^ protec- 
tion essentiah ''e consider that protection by itself will not secure 
the further development and ultimate siic('es.s f>t the industry. 
Assistance of a more ifires t kind is indis}»eTi sable during the period 
of protection, and unless this is given, prolertion will fail to 
achieve it« object. We desire, therelrire, to state explicitly at the 
outset that the suggestions which arf put forward iy thi** chapter 
must lie regarded m part and pan el of our proposals for a-^sisting 
the glass industry. 

li?(L There is hardly a featurejiftf the glass industry in India 
which dws not call for the immediate |#rovision of systematic, 

scientific investigation. Although sand \% 
M^n lines of juTestc available in sufficient miantities in I ltd ia, 
we have already itniicatiwl our vi^w 
, that in order to enable the jpintifatturers to produce glass of high 
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quality it is es«>eatial that arrangements should W made for further 
investigation of the chemical ami physical properties of available 
Hands and fox improving their quality l»y washing, grading, etc., 
and ♦ensuring constancy of quality in sands supplied to manufac- 
tiucis, Siniihirly, (lie deterinination of the best glass qunpositioua 
for different kinds of glassware from the point of view of durability, 
uj>j)earance and economy icHpiires ch»ser examiuatifm. A subject 
wliich is of great inijHirtuuce to manufacturers is the supply of 
suitable refruclqry materials. A numbe! of luauuiactuiers are 
already making tneir own refractory Idocks and pots but a good 
tloal is still iMip(jited. An investigation of Imliuii clays with 
reicrence to the special requ^Ielnent^ of glass manufacturers and 
closHi lo-oi dination between them and Indian producers oi fire- 
bricks and clay will lead to useful results. The liigh ash (onteut 
of Imliun < oul lenders it deMiable that the possibility of the em- 
ployment of mechanical produceis or other means of overcoming 
the disabilities of Indian coal .should l>e determined. Suitable 
j)n»vision should also be made ioi^advi>iMg mauutacturei s regarding 
the fv[)e ami size of fuinuce ret|uired ami the methud.s (d*opeiatiug 
it/ tite usr* of ('ontrid devices and the emjdoymeiit of aiiuealiug 
lehrs. A qut^stiuii oi vital iinportumai to the imluslry is the intio- 
ductinn of autonuilic and seim-autoiualic machinery in almost all 
processes of manufacture. Miirhinery lioweviu should not l>e 
installed except (ui lonsiilcred recommendatiou, paiiicului regard 
Inung paid to the low co-^t of Imiian lalKUir. Lastly, a yMcal deal 
of utttuition should be given to xeinedying the e\( t‘ssi\ c wantage 
in the fat tiU ies w illi wliich Ixoind u[) the w hole qucsUtui oi tlie 

intermil organisation of tlie uoiks. 


l‘Jir. Tliese problems wliich 
lis a whole slioubl be taken up 


'roiirung ef I’orsotaiel 


rescari li. 
re sea reh. 


atfect tlic Indian glass iiulustiy 
tor immediate in vestigalioii and 
But along with investigation and 
facilities should also be provided 


for training Indians foi tlie i>cjsts of managers and scientific assis- 


tants in glass fac tctiics. d'he t taming of skilled workers for such 
ptcK’esses as g'lass blowing and spiralling in bangle mauufactui*« 
may be left to the factories themselves. A great deal of useful 


work in training skilled operators luis already been accouiplislied 
ity glass fucfiuies in India originally with the assistance of work- 


men im}>orted from Ja^rau and to wsome extent from European 
countries and lalterlv under the guidance of Indian workers. The 
]*aisa Eund (Hass \Vorks at Talegaon near Poona have been pri- 
marily instrumental in pro\<iding a trained body of glass blowers 
foi factories ^in many parts pf India w hich enabled them to cope 
With the rapid increase in production which occurred during the 
war. It is now the practice in nianv of the larger fac lories to 


admit boT» under a definite system of apprenticeship for training 
in ghiss \dowTug and other skilled processes; and the results 
achieve<l so far must on the whole be regarded as satisfaetoiT. 
Hie Indian workman shews a high degree of aptitude for skilled 
manipulation of the kind retjuired in a glass factor}' and from our 
onservation of the men at work in the factor!^ we Visited, we ara 
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featistiad that, under oualih^i and efficient iupervinioa, a liieh 
standard of vrork man ship and output iimy i>e expecttnl* lit#- 
urg-eut need of Indian factories at present is the pmvision of uell 
qualified men for superrisioii and comroL It is to this aspeit of 
the qwstion that luanuttu Hirers should now tievote then attention 
and iu resf^ct of which their need for nssistanre is most ui^^reut. 
We consider that if a scheme is instituted for the investigation ofv 
the scientific proldems iiivolveil in irlass making in India, it should j 
be regarded as an essentia! teuture of the m heme that trauiing j 
shoubl be provided under it lor thoso who ilesue to qualify them- | 
selves tor responsible positions in glass fa< tones. The srheme 
«*hould l>e so arranged tliat the staff engaged iu lounection yNith it 
nhould combine the dutie- r>l ^e^ea^ch ami fiaiuiug and thus provide 
the luu lem for a |H)s>ihh‘ .>riMnd t>i gla>.s teelmodogy . 


128. 

truiiniig 

1.4X f'tl i«»rj 
lust Jt uo- 


If our prop(*sal to fog^aiiise an institutu>u for resean h and 
in glu>> le( hliology !> acorpted, Wt* » oU'Jolel tiuit it slmuld 
i»o liM uun| 111 the Har» oui t Hu(h*r Teiduio- 
iO H**j. -uo f n>t itute at (’awuparic Vhe rnited 

1 ro\*.n:i>>, laoit.im a larger uunuHT oi gias >4 


tal tutie^ than any other provini e, inchniing 
the bigge*^? and best equipped la< tone* in India l iroriibail in 
tile same piovinre t-- pra« toallv the home at iht* glavn bangle 
indu>tiy. riie best *-ai(d di‘p(»-ii> in India are t<» be bouid fu the 
1; ruled TI'ovi!I( e^ tr<on wiio h the bulk ol the lijdian iio tories thaw 


their supplies. (Viwiipuir is within e«uiyi'njent ilislame oj the 
principal tactones m lii** pr<c,inn‘ and is tiieretore advitnlageciisly 
situated l«>r utidei takuig e\ pel nneiital Mork in chese toin h y'ltli 
actual uoiking^ * cn«IU!on«« in fact^uies. The Hun oui t llutler 
1 ecii nrdog'ica I Iiistilnte is tilrnolv the centre ni teaching' and 
le.seiirc'ii in certain braio fieH of indu.striul technob»gy in the I iiited 
Provinces. In it is also loraleil tiie (iepailment of sug'ur teciniology 
receiitlv started bv llu* Iiupt rial ioium il ol Agra ultural Iteseandi. 
We have further Ikmmi intorrned that propo.sals are under eou«idera' 
tion for convert Mig’ tin* present oil se( tnm of the Institute into an 
all-India l)e|)art ineiit hnaneed by u ( ential < hi la*ss (Joininmee. 
The Institute thu- piovidesa suitabh* centre ioi rc'-eari h in sctentifir 
problera.s connectevl yvith imlu.sti ie^. We have ascertained that 
Bufticieiit ac(H)inmodation is available in it lor tlie proposeil depart- 
ment of glass Technologyv ami that tucihtie- already exist for ex- 
perimeiital yvork on inanv questions connected with the manu- 
facture of giass. The In^ititute is under the cotitrol of the llepart- 
ment of Industries in the Uniletk Provinc€»s ami was started with 


the object of providing facilities J^or industrial researcli and train- 
ing iu the province. But we understand that tfie (bneinmeni of 
the United Provinces yvould be prepared to open an all-India section 
for glass technology at the Institute if the uecessarv funds were 
granted by the (f(>vernment tf India. We tlwnk that in many 
respects the Institute affords possibilities of developing ultimately 
into a centre of industrial investigation and education for the 
whole of India. Edurationally as well as finaiiciallT there is a great 
deal to be said lor conc^j^tratiiig such facilities as are ayailame in 
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thiM respect in one institution m far as circumstances permit. 
Most modern industries present a common scientific background 
which renders it jmssible and indeed desirable, that the resourees 
available for the investigation of industrial problems should be 
]KH>led and that there should l)e a large measure of conceited work 
and organisation. We consider it therefore of the highest im- 

{ kortance that every etfort should be made to utilise the Harcourt 
lutler Technological Institute in connection with our proposals for 
the development of the glass industry. 

129. In the course of our tour to the United Provinces during 
the present enquiry, we took the opportunity of discussing these 
^ . proposals W'ltli the Director of Industries 

rmmxvh fuid tr«ining. with the lYuicipal oi the Harcourt 

llutler Tec'hnological Institute. We also 
received subHecjiiently a valuable inemorandum from each cd these 
officers regarding the lines on w’hich research and instruction in 
glass technology inuy be.st be undertaken. Although in ani'vdug 
at our ccuiclusionfl we have been greatly assisted by their ready and 
willing co-operation, we desire to make it plain that for the mdufil 
])ropoHals which are set out herein, we hold ourselves entirely 
reNponsible. We propose that the staff should consist of oj^ ^ 
t£< jinc>b jgbt who will be the head of th(‘ department assistcTbv 
one ^eino^iissistant and three o r more junior assistan ts. Prov^ision 
sfrouTcTTie ina<Te““lTl^o fcir for gra^ufl^^ research _wj,)rk- 

cjs and for laboratory assistants together with the necessarv c)ffice 
staff. Mucli <»f the apparatus re(|uiied toi the work is already in 
the Institute but some provision would be rec}uired for Nj>ecial 
ecpiijuuejit at the beg'inning and also an annual provision for 
materials and ecjuijiuieut and for the travelling expenses of the 
staff, W e _ ^st j lUffJi? .^jh the t otal annual expenditur e will n ot 
Itl ^ k. 5? f The Till u fe of iTi e scheme wiTI depend 

iv on the personnel of the staff whose work in the initial 
period will detennine the ultimate .success or failure of the 
scheme. This applies particularly to the glass technologist who 
will be required not merely to carry out the c-urrent duties of the 
department but to lay clown at the beginning the main lines of 
work and to organisa* the department. lie should in put’ opiiiion 
Ite a^Ji uin who c ombine;* tbe Cjualifications of a first class rc search 
worfecr Ju glttss twhiiologA- with atlpfj^uatc expenem- e of liotli t he 
prnctjcnl ant! coinmen inl afp^ts of tlic jirTass industry. H«* should 
aT tSe saniip t ttne possess sufficient ' and tact to 

enlist the s^ipathy and co-ojaemtion of frlass manufacturer* 
and to work in harmony tnth the manajrement of the 
Techuoloffical Insfitute and with nis colleagues. We have pitched 
oxir estimata of the qualifications require for the head of the 
department nt.a high level because we are assured that a scheme 
of this kind would. he entirely ineffective unless it was adequately 
manned. It would probably be impossible at the beginning to 
sef'ure the wrvices of an Indian havinff the necessary qualifications. 
In that case we suggest that a suitable man should he recruited 
fi^nn %hroad for a limited period on tl^distinc| understanding 
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that at the end of tlie period hh jdace wouid be taken by his 
Indian senior assistant. We therefore eonsuler that the senior 
assistant Bhould l>e chosen with special care. He sboxild be a pemrn 
of hig^h scientific attainmenii preferably with industrial exjrericwce 
and po$i#essing the personal qunliticationa require*] f*>r adiaiinMer- 
mg the department when he is placed in charge of it. The tither 
assistants should l>e chosen troiu among young Indian graduates 
wiK> have distinguished themselves in phvsics* chennsiiv or 
engineeri?ig and have sh«»w‘n an aptittnle for rc^earth. 


IdO. While the glass tecllnologi^t would he in independent 
charge of his department and entirely resjaui'^ihle lor its w*uk, 

he should, as fa? as liH external ridattuuif 

S'., t,. .1,. ,.t 

the rnneipal of the HaKoun iHitler ie<hno- 
logieal Institute. 1\ e ciui^nler it desindrle that nriangenieut^ 

should l>e made from the heginnijig for asMe iating with tne wrtrk 

of the (lepai I riHUit rejiresentat i ves of the gla*^s mdustr\ atol of the 

puhli<“ generally. This ^houhf take the fonu in the initial stages 

of a hftiall advisory coniiuittee consisting of representat jM‘r» nt tije 
industry ami of tlo^ ('entral la^gislat are. W e hs>k forward to a 
time w lien the usetulness <U the department will lui%e rf*(‘eived 
^utti< ient reciig'nitjoii at tlie luuuls of glass manufacturers to induce 
them to take over its support and management and employ it is 
an (»rgan of the Indian (flass Manufactiueis* Asso<iation, The 


Indian glass industry can do a great deal towards improving its 
positi(Ui both (ommercially and technicallv hy better orgnmisution. 
Tvery glass manufaf lun*r w hom we examined deploriul the pr<‘seiii 
lack fd organisation in the industry and ita effects on the level 
of Indian prices and the prevailing' standards of work. We 
consiiler that the department of glass technology, when it (oine# 
into being, should regmrd it as part of its duties tc* assist Indian 
glass manufacturers to organise themselves more eftectively both 
in the matter of sales an^l in the erifor<ement of standards of 
quality. These are recognised functitins of industrinl iissfudutions, 
^and we liope that the association of Indian mamifat’turers with 
the department of glass technology will hel{> the «ncdutic)n of a 
corjmrate spirit in the industry and a sense of pride in its standard* 
'^^and achievements. 


531 . We have estimated the annual expenditure at ii figure not 
exceeding a lakh oi rupees. We projioiie that an annual contri- 
bution at this rate should la? made liv the 


ftrant hy Central Gov- 
ernmfnt. 


Gov ernment •of India to the (fovernineni of 
the riiited •Provinces for ihe maintenance 


■of the dej>artiuent of fHass Technology at the Harconrt Butler 
Institute. It should be laid down as a condition of the grant that 
the services of the staff should l>e availaVde for glass manufacturer* 
in other provinces also and tlat the glass technologist and hi* 
assistant should be permitted by actuar visits and in other way* 
^to maintain contact with the glass indufdry in difiereitt part* of 
" India. It is obviously itwpcmsible to frame even an apjiroxiinate 
-esltiliiiite of the revenue Jikely to be derived from the protective 
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duties whith we have proposed. But a rough indication of the 
nositiou is afforded by the calc uiations set forth in the Apiwndix;* 
These iigurei show* that the liability of the Government oi India 
in respect of our ftcheiue for research and training w^ill be amply 
covered by the increased revenue from the protective (iutiee on 
glass. 


1"}:^. Although the development of industries is strictly a pro- 
vincial subject, grunts for this purpose by the Government of 

- . . , India are permitted bv the Devolution 

Ihn o!ute>n Hum exa i>i i a ■ *1*- Ia oji 

UvileH under certaiii conditions. Item 

in Dart ] ot Schedule I to the Devolution 


nule.> includes among Central subjects Development of Industries 
in cases where sucli ilevelopment bv central authmity is declared 
hv Older ot the Go>ernor Generaljn Council, made after consulta- 
tion with the lueal Government or local Governments eoncerned, 


expedient in the joiblic intere>t tbherwise the Development of 
Industries is a [iioviiuial subject (Item 2o in Fart 11 of 
Scherlule 1). On fhe ussutuption tHat it is not permissible to incur 
expenditure from (cntial revenues on provuir iai subjects, ctni pro- 
[iohuI tlial the Guvernmeiit of India should make a contribution for 
the oigunisation ul re'^eaiib un<l training in glass technology 
implitv^ tin* puldiculion by the (ioveiiiinent ot India of a declaration 
that ihe development of the glass indiisUv by central authority 
i<'e\j>cdient in the public- interest. Sucdi u declaration wa^ made 
regiriding- the steel rail utid Iail^^ay waggon industries in Notifica- 
tion No. d!FT, dated 14th June, 1!)24, and [lublished at page 485 
of the Gazette of India, Fart L To admit a case for protection 
necessarily implies conviction that the development of the industry 
is evpedient in the public interest. We are batistied that the glass 
industrv ha.s made good if.s claim for protect ion; it follows that 
the development of tire iudnstrv is expedient in the public interest; 
and siuee the additional revenues from ihe protective duties which 
we propose will place the Centi*al Goverument in funds, it is on the 
Central Government that the iiidu^tiy will have to depend tor the 
conti ilmtion nec-es>ury to finance the other measures rec'ommeuded^ 
for its development. 


ITb In concluding our discussion of these proposals, we desire 
to emphasi.se the? view ex|>re'-sed earlier in this chapter that np" 

permanent development of the glass iftdna- 
tnij unless pro- 

vision is made immediately for research i^nd 
training on the lines we h a v# .suggested, and that assistance oy 
means of lariffs^alone may pro^ in the long run entirely fruitless. 
We have observed with growing apprehension that when proposals 
ai-e made by the Tariff Board to supplement protective duties with 
move c-oustruotive methods of assistance, no tangible efforts appear 
to be made to give effect to such proposals. If this practice is 
continued, the policy of pit)tection nmy yield few results of any 
value as regards the development of the industries and may in tha. 
end^pitive little more than a convenient means of raising additional 
revenues. In our recent I'eport on the^j^per industry,^ we pofntad 
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out how the rejet tiun of tije Board*s pix)jK>3^1 to g-mut direct 
laiice to the iudu.^trj- ie?iulteil in ^iiduly delaying the developminit 
oi iMmlnx) pulp. We made a ^inniiar proposal in our rejmrt regard* 
ing the Sugar industry as “ u condition pre<?<ftieut to the grant of 
proteuftion, oil which alst) no action has apparently In^n taken «a 
far. Piotwtive duties divorct*d from the constructive measurei 
proposed in connection with them may represent an imnuHliate 
gain to publi( revennCsS l>ut they constitute in reality an expensive 
and pnssibiy wastetul form of UHsistunce to industries. \Ve are 
fonstruiued to express our views strongly on this questlvm bet itu-'e 
we teel tlial unless public atieuticni is directed to it* iiupiotuut 
natbuial inieiests inay l»e jeopardiseil. In no case who l» has t oiue 
under empiiry by the Tariff Hoard has this question been more 
foirddy brought to out®* ifuin ihat of the glass industry, 

lor thss reason we trust that the proposaU pul forward nt tins 
chapter w ill not lueiely re^ooNe s\ lapatlietir conMideuition but w ill 
be i!Hj)leuieiited witiiout delay. 


(!*?) EiftthltshiHfut o/ Ff>r(Upi (otfiftn.i. 


IdT It was Migtrested by some of the inanufaet titers who gave 
evidcm e before us that {»roliM lion tor the Indian iioiustiy would 

< f 1 . V, unless weiV uUn 

0 ^.' * j ^ :ri t*> provent foreign manufa* itires from 

r y f pi! e-^tabiish s'ntf lactones in India ludund the 
‘ ‘ ’ tai it watll and thereliy taking aiivaniage of 

the jirotertivc dntv. That the eHiablishmeni oi liu toiie*^ in India 
by tryia»ign manu tac tut ei s is in itself im onsistent with the jioliey »)f 
protertsyyn is aik 4 issuin|»tioii which finds no siijiport in (ho Fisi'ol 
CaicinisHirui’s report not in any dfclaratium of policy by the J,egis* 
luture or the < lovenitnoni. (hi tJo* other hand, in most ronrilriua 
which have adapted a ^y^tt-ui of juotfctive taflfls. \t is rtoognised 
as an in* ideiilal advantage rd pitOertion that it eio'ouiages ih# 
estalili-shment ol la< toi ler ;n ih** c ountry by tortogn inanufaeturera 
who pievioU'^lv had -u]>p!i*'d the market with gootls [Ooducanl lU 
theiv own cauuitrv. The no ttci-^ed c-in jdoyineiit of indigenous 
ialeoir and materials and the ‘‘timulus to t ompet it ion toovided by 
the erection of sm h fac tories aie generaii> a< < c»pted as beneticinl 
result^ of a policy cd protecUion. 


135. Tliere are two • onsidei atious hccwi ver whnh cpuiiifv and 
to soinc extent iiuiit the appiuatioii of this principle. '1 he tii^t 

is that w hue the establishment of lac imicii 
Co!eiit;>ns to It oP fore’gn mauufac turei s unrloublecllv *if 
cet. pot ertt j a 1 *ad van! age to flie < cHiniry, there 

ate ceitaiii conditions to wdiich they uviHt 
conform in order that tlieir activities may' be brought into line 
with the dec lared aims of pro^e. tion. As far a« India is conoenirwl, 
these conditions are elearlv specified in paragnipii 2512 of the 
Fiscal CoiiiinissionTs Heport dealing witli Indianisation and allied 
i^atiers and have been arc cpted bv the Governtaent and the Legis- 
Itture as essentia! eondidous to the grant of protection. If foreign 
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faetoriefi are to the^ eoiiditioii**, there can 

no -objertion to iheif carrvinir on iiinnufaoture in India under a 
proteftive tarift. But it oWiouftily necessary that the Govern- 
ment ?>hc>uld"i»ee that^Iiew <*«Aeern« which may (ome into existence 
during the period of protection eonfonn with these conditions. 
The conc erns now eni^raged m the glass industry in India already 
eatisfy these conditions. 

1*H>. The second consideration is one to wTiich little attention 
has MX tar been given in public declarations of policy ; but its 

itnporlaiH'e in situations which mav con- 
ceivahlj- «iis4^ uiidfi- u polify i>f {itoti^ction 
cannot he douhte<b liven in cases where 
foreign c oncerns ejctabliAhed in India s^isfy the ( onditions laid 
down in paragraph 292 of the Fiscal Foiiitnission’s Keport, the re- 
M»»un.e^ at the ilisposal fd such lonierns may be ho gieal as to 
enalTe them to establish a practical monopolv in tlic inth)*^tiy con- 
< erned. With the inci easing temlcncy io combination and ' riitiona- 
lisatitm ' the danger cd iiionctpcdiHtic conceniH being established in 
ppaected industries is one to be reckoned with. To the e?:tent 
Tl»a1 these concerns couiply wdth the conditionH legardiiig Indianisa- 
tion, no objection c'an be raised against them on the ground that 
their existence u ill iiiilitute against the employment ut Indian 
labour and the participation of Indians in the (‘Opitab manage- 
ment and direction of the iiidu.«itry. The danger in the case of 
Mich undertakings that the interest.s of the <a»ns:umer with \\hi<li 
the {udicy cd protection i« ecjually concerned may he ignore<i. Tiie 
central idea cd the policy of disc riminating protection that tlie 
development of the industry will eventually result in the e^tabli^h- 
mfnt of efHcient meUiods of production based on mternal competi- 
tion 810 that the consumer ** max^ in the end obtain the g^oocfs as 
cheaply as if he were to import them without a duty It is 
^btriouft that monopolistic combinatioiiH may defea't this end e\en 
where they arise among Indian manufacturers. But where the 
monopolv arises from the action cd foreign mauufactuiei s wht» have 
been induced bv a protective tariff to estaldish business in India, 
the danger is doubly g^reat l>ecuuse not merely mav the interests 
of the consumer be negletdecl but when protec tion is reimcved the 
indudiT itself may be transteried to a foreign domicile. When 
prcdection u granted for a long period at a rate which covers full 
deprecdation, it is not improbable that at the end of the period of 
protefdion capital will have l>een wTvtten down to such an extent 
as to enable the indurtrj' to Ice H'unsf erred from India with little 
or no capital loss.^ The danger i% not any the less serious because 
the first effects of the creation of a monopolv aure generally in the 
direction of a biwering of prices. But in this matter it is necesliary 
to take long vie<w\s and to examine every dex’elopment in the light 
of its tilGiiiate effects. Should any tendency to the creation of a 
monoptdy* partictilarly in connection w’ith a foreign conceni, ariae 
in a protected industry, it is the duty of the Ooremment to ins^tute 
prompt enquiry and take effec tive action on the lines proposed by 
the Fiscal Commission in paragraph 86 oj^ts RepoH. ^ ^ 
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i3T, We have thou^iii ii heeessary to ilraw atte 4 tiou to tlur 
que'^tion l^eeauj^e we believe that iii the cguilitioiirsk tit the 

itulu?>trv there is #oiae ^tffouud tor the aunte* 

-i***** whi.iv uh ^ ijim 

nlamitio turer'^ uu tliiN i^Xihjev!. Ah we have 
already pointed out, the total prodiutiou ot the liuiiun glass 
indiiHiiy at j)ie.>ent probably d<?es not exceed toiiH a year 

and the bulk of the iiKUiutro tuii* in t arried ou bv smajl or tniHliuiu 
sized « onreniH a ith rtdauvely Hjaall resources. X'mlei these eoinlj- ^ 
tool*' the ]iOHsiluhty ot tlie UHhi>try lierng captuitHi i>y p'O^ettdil 
foreign init*it*'ts, if ;ob‘i|uat^* jotiteciion is gmnted, « annul l>e 
entiielv ignored. In the^t a-e ot t»ne important bran* h of tlo* glu^n 
iiiilu>try, namely, the imtiiuhoitue of bangl**^, India piovuien 
probaldv the >ole maiket ho tiiat piuieetiun tor thr Indian indtintiv 
may <dfto a ds-inot Htimulu^ tor the eHtabl iHhjmuit of foreign con- 
in hidia. lio* pailo idai method- Nviuth may be touml mowt 
.suitirble for liealing thr p!td>Itin miHi neressarilv tiepend on 

the cin iimstam f*" of ea« h * we ihiiik that it protertion 

in granted to tiie irlasn niduHti\, the ( biveriinient should deilare in 
advame then intention t** mhipt f*urh luetliod-^ for iiieeting the 
situation us may be ii»und nerenHury Irom time to time. Such u 
dedal iitifia will, we belooe, have a deterr^ul eftect sivtticient to 
ininniu.He the need for subsetpieut action. 
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APPENDIX. 


Estim4ite o/ revenue to he gelded by (he protective duties 

on plnsf. 

In tlie following citlculation?* it a^*suin«<j| that;- 

1) if there wore no proteotion, the n*>rt«rtl annuivi ralue of iti\|>ort* 
woohl the average of thv two year* and 193(V31, 

;2> if there were no i^roU'^tion, the normal duties apT^Hcable trould 
Ih* per cent, on handles. tHnidu an<! faliw fieiirlji and per 
rent, on t'>Yor>' other kind of glaN^ware. 

■fit) the efTeet «»t the prote^ live dutiirc would K<‘ to redurte the imj>ortV 
h\ jx r (Ymt . r the end of the period of pr*rt*Hd ii>it in 

the «\!>e of “ on<Wph<t«' ' and “ otlit-r gUd^iiittn* whu'h 

^ no hole nnproteetvtl nrts.'ie%, 

1) t})e proe »ti siojHoieNi t^uiv'^ware would renmtii (cmstaiit during ih 4 » 
{H f iod of prot^w t Ion . 

5> ther*' uonM !>♦> no grow th of < tu**.unjpT ion ilunng thn fW(*ri<Hi! of 
prot^Mtnui. 


iMui ]. 

\orrjuil amount r/ ecv^siue irithout protection. 



Normal 
at ari^rag^' of 
} 9 nm and 

» 4 > 301 ^L 

Amotiat of 
reronuf* «t 

TK/rmftl 

ratea. 


Kh. Ukha. 

U#. lelchs. 

Bangles, fn^ads and false pearU 

j *1 7 *^ 

27*22 d() f>ef cent. 

Bottles and i»hiaN 

34 7 J 

5 ' 2 l <g 15 ja»r ctmt. 

Fnnncds. globe**; and glass parts of lamps 1 <./Cd 

2 - 7/1 ^ 15 per cent, 

Sheet and plate 

^ 27-42 

M 

Tableware 

tJ* 

11 ^r» 

1 - 7 ^) <§: 15 per cent 

Other glassware - 

2 t$,'C 4 „ 

3*91 (g 15 f>er cent 


... 


ToT 4 I*, "*"■ 

2 ri 6'91 

44 dKr 


< 111 ) 



112 
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Tafti-e II. 

Ainou/if of fierenue from proteetiv^ ditties <ii the end of the period 

of protection, 

Amotmt 4 

. . \'a!ue. H«vi»nwe ?it prn- 

Um. lakha. Hs. iakUs. 


Baugl#*^, lw;ul% ftiiU fal*io peaxU 0 , 50 per 


Ttrht: of norinul . . 

45’St] 


22 m 


Bottle#* and phiuU 0 . CA) |>er tent, of lioiinul 
Funnels, glal>e« and giasi* parts of Inrtips 4 

lTd5 


8 07 


5d per of n«>rma! 

Sheet and plaU*^™ 



4*10 


T Plate at |.rd <|f total# 

914 

plate 

2 28 

^ 25 f#er 





cent. 

(l^heet at |rd« reduc'ed by 5d per cent,) 

9*14 

sheet 

O ' 40 

hppriixi- 





Hu» tely 70 

J.KO cent. 

Tablewoire (ii 5<> i»er cent, of nornial 

5*0^ 


2S4 


Other glaswware Ird of norma 1 

I7*dt; 


d 47 

' nvenige 




duty of 20 
is*r cent. 


'roTJiL 



50- r/) 



y.Ji . — * S' lentit^c Ulanswure ’ is exrhiilefi from l>oth Tnhle.s. It is wholly 
uppi aii'l Tti*! in< juHion woukl tlierefore not atf«^ct the result of the 
rulouiat IOU9 No ju*<<.niut is tiikeu »>f glass tiles winch are now shown in 
the Triwie Iteturns under * Budding Materials The fpiantity of imports i> 
however small iind will not materially affect the ftsvdt. 
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